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THE  HISTORY  OF  MEDICINE  AS  A  SUBJECT  OF  TEACHING  AND 

RESEARCH.* 

By  Dr.  Arnold  C.  Klebs,  Lausanne.   Switzerland. 


In  this  country  no  definite  place  in  the  scheme  of  medical 
education  has  yet  been  assigned  to  the  history  of  our  art  and 
science.  I  shall  endeavor  to  plead  its  cause  in  the  light  of 
past  experience  and  present  achievement.  Having  taken 
pains  to  study  the  subject  during  a  prolonged  residence  in 
Europe,  where  it  has  received  special  attention.  I  shall  try  to 
bring  out  what  seem  to  me  the  main  features  of  the  work  and 
efforts  there.  I  may  state  at  the  outset  that,  in  doing  bo,  I  do 
not  wish  to  recommend  blind  imitation.  <>n  the  contrary, 
I  am  convinced  that  in  this  country  an  altogether  different 
course  might  be  taken  to  great  advantage  and  that  experience 
gained  abroad  can  only  be  used  as  a  pathfinder. 

The  value  of  medical  history  as  a  r]  ature  in  med- 

ical education  has  nowhere  been  more  strongly  emphasized 
than  here  in  America  h\  l>  Jc  n  Shaw  Billings.  He  was 
no  friend  of  "the  languid  swell  who  thinks  it  bad 

tie  practical,"  but  neither  did  he  agree  with  th 
rho  belittle,  as  interfering  with  practical  effi 
any  effort  towards  a  broader  culture,  nowledge  and 

a  better  understanding  of  the  higher  amis  of  their  art  and 
science.     ~  to  be  s  historian  of  mi 

in  the  technical  sense  of  the  term,  although  having  done  fine 
work  in  this  as  in  so  man;,  other  fields,  he  used  the  inspiration 
and  the  lessons  of  that  history,  which  he  mastered  as  few  have 
r  the  solution  of  the  problems  then  before  him.  The 
enormous  share  he  has  had  in  the  upbuilding  of  a  higher  med- 
ical education  in  this  country  will  only  be  fully  appn 
when  his  quiet  activity  has  become  better   known.    The  study 

*  Read  at  a  meeting  of  The  Johns  Hopkins  Hospital  Historical 
:iub,  Dec.  8.  1913. 


of  the  history  of  medicine  and  its  promotion  as  a  distinct 
feature  of  medical  education  li.  .  recommended,  dis- 

couraging, however,  certain  methods  then  advocated  and  pur- 
sued in  this  direction.  In  1883,  in  addressing  the  U 
and  Chirurgical  Faculty  of  the  State  of  Maryland,  he  urged 
the  cultivation  of  local  medical  history  of  eity  and  - 
that  body.  Doctors  and  surgeons,  lie  recommended,  would  do 
well  to  keep  historical  books  on  their  shelves,  and  might,  with- 
out prejudice  to  their  professional  capacity,  "  read  something 
else  besides  manuals  and  textbooks."  Even  a1  this  early  date 
he  expr  i  if  as  follows:   "  It  is  to  be  hoped  that  the 

scheme  of  higher  medical  i  which  your  univei 

about  to  organi/e  will  include  instruction  in  bibliographical 
and  hisl  I  as  in  those  of  the  laboratory 

and  clinic." 

The  Late   1 1      I  F.  Cordell,  in  hi  tial  ad- 

e  105th  an  the  same  faculty, 

could  Bhow  how  far  this  hope  has  mai  ccellent 

work  is  being  done  at  the  Historical  Club  of  The  Johns  Hop- 
kins Hospital,  but  that  onlj  three  nniver  Lvania, 
Maryland  and    M innesota,   tuv                    a   full  con 
li  ctures  on  historical  medicine,  whi< 

result.    This  address  was  commented  upon  in  . 
torial  in  the  "  London  I. 

■  d  in  favor  of  the  .-tudv  of  medical  history,  and  b 
ordell,  that  In-  advice  • 
more  attention  in  the  British  Isles,  where  no  univei 
teaching  school  of  medicine  dealt  wi  I  in  any  way. 

Ten  more 
we  look  around  now  it  cannot  he  sa  of  the 
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history  of  medicine  has  made  very  decided  progress  as  a  fea- 
d  medical  education.  The  number  of  academic  courses 
on  this  subject  is,  however,  no  exact  measure  of  the  in- 
terest manifested  in  the  subject  itself.  Their  establishment 
depends  largely  upon  personal  and  local  opportunities,  and, 
where  the  subject  has  become  a  feature,  it  cannot  be  said 
that  it  enjoys  a  very  great  popularity,  here  or  abroad.  I 
believe,  however,  that  this  is  due  more  to  an  inadequate 
method  of  procedure  than  to  a  lack  of  interest.  That  such  an 
interest  is  continually  on  the  increase  hardly  needs  demon- 
stration. While  some  years  ago  a  historical  consideration  of 
a  medical  subject  was  practically  never  heard  of,  now  we  see 
articles  appearing  on  every  side  which  are  evidence  that  a 
good  deal  of  historical  thinking  and  studying  is  in  progress. 
In  this  relation  it  might  be  noted  that  while  we  find  hidden 
in  special  journals  and  archives  abroad  masses  of  valuable  and 
interesting  data  derived  from  historical  research,  similar  arti- 
cles when  intended  for  the  profession  and  appearing  in  gen- 
eral journals  have  always  to  take  a  back  seat  and  axe  usually 
put  at  the  end  and  in  the  smallest  available  type.  This  is  in 
strong  contrast  to  the  procedure  here  and  in  England,  where 
one  sees  not  infrequently  such  historical  essays  appearing  in 
the  most  prominent  places. 

Although  by  no  means  all  American  and  English  writings 
can  bear  comparison  with  those  of  an  Osier,  it  is  nevertheless 
interesting,  and  applicable  to  a  number  of  English  essays,  to 
note  what  the  great  German  historian  Sudhoff  has  said  in  the 
conclusion  of  a  review  of  Osier's  "  Alabama  Student " :  "  It 
seems  to  me  that  there  is  a  more  echt  historischer  Geist  in 
these  biographic  essays  by  an  English  clinician  than  in  many  a 
learned  medico-historical  work  of  a  German  professional  his- 
torian." '  It  is  just  this  truly  historical  spirit,  recognized  by 
Sudhoff  and  so  brilliantly  applied  by  himself  and  Neuburger, 
which  is  a  common  characteristic  of  the  historical  utterances 
of  many  of  our  physicians.  It  pervades  the  speeches  and  essays 
of  Welch,  Weir  Mitchell,  Abraham  Jacobi,  and  many  of  their 
juniors,  and  it  especially  formed  the  quintessence  of  the 
gigantic  life  work  of  Billings. 

I  believe  there  is  ground  for  congratulation  and  that  we 
have  a  fertile  soil,  which,  properly  tilled  and  sown,  will 
some  day  bring  forth  a  bountiful  harvest.  The  student 
abroad  enters  the  medical  school  better  prepared  intellectually 
than  he  does  here;  this  is  what  is  being  more  and  more  rec- 
ognized by  our  educational  authorities,  and  on  the  success  of 
reform  in  this  direction  will  depend  to  a  large  extent  the  ulti- 
mate, more  general  establishment  of  a  higher  medical  educa- 
tion. Only  on  such  a  ground  can  historical  medicine  thrive 
and,  in  return,  benefit  medical  education  and  medicine  in  gen- 
eral. The  opportunism  w-hich  has  so  far  characterised  the 
attitude  of  medical  education  towards  historical  medicine  will 
yield  to  a  purposeful  determinism  as  soon  as  a  better  prelimi- 
nary preparation  induces  the  necessary  receptiveness  in  the 
students. 

The  question  as  to  whether  the  moment  has  come  to  agitate 

1  Mittheil.  z.  Gesch.  d.  Med.,  etc.,  Leipz.,  L.  Voss,  1909,  viii,  448. 


the  subject  cannot  be  answered  in  a  general  way.  I  believe  it 
has  come  for  certain  schools,  and  others  vill  follow  when  the 
fundamental  principles  are  once  established  and  a  start  is 
made.  In  our  time  the  desirability  of  a  broader  culture  for 
the  physician  fortunately  needs  no  special  pleading.  That 
this  is  powerfully  promoted  by  historical  knowledge  and 
method  is  also  recognized  by  many.  But  as  to  how  this  latter 
is  best  furthered  and  utilized  to  the  greatest  advantage  for 
the  pupil  and  teacher  and  for  medical  art  and  science  in 
general  is  a  question  which  I  believe  has  not  often  received 
the  consideration  it  deserves. 

To  start  with  first  principles,  it  must  be  admitted  that  we 
often  overlook  the  obvious  fact  that  every  medical  man,  con- 
sciously or  unconsciously,  bases  his  conceptions  and  their  ap- 
plication on  those  of  his  predecessors,  and  that  whenever  we 
acknowledge  this  indebtedness  we  are  to  a  certain  extent  using 
the  historical  method,  for  it  is  fundamentally  unimportant 
whether  our  predecessors  lived  five  or  five  hundred  years  ago. 
This  axiom,  in  the  present  case,  finds  its  practical  expression 
mainly  in  bibliographic  search,  which  every  medical  man  has 
to  take  up  sooner  or  later  if  he  wishes  to  add  his  share  to  the 
sum  of  knowledge  which  determines  progress.  Here  again 
Billings  has  given  pertinent  advice  when  he  said  (London, 
1881)  that  since  there  is  no  lack  of  men  who  have  the  taste 
and  time  to  search  the  records  of  the  past,  the  man  who  has 
opportunities  of  making  experiments  or  observation  for  him- 
self wastes  his  time  to  a  certain  extent  if  he  tries  to  do  biblio- 
graphical work  so  long  as  he  can  get  it  done  for  him.  "  .Yet," 
he  adds,  "  he  should  know  how  to  make  the  search,  if  only  to 
enable  him  to  direct  others,"  advocating  also  instruction  in 
bibliographic  methods.  In  our  days,  and  especially  through 
the  labors  of  Billings  and  Fletcher,  this  task  has  been  greatly 
facilitated,  but  none  the  less  few  physicians  know  how  to  use 
systematically  the  aids  provided  by  wise  forethought  and  an 
incredible  industry.  Here  practical  instruction  of  the  student 
would  bear  good  fruit  and  demand  but  little  time.  He  could 
learn  how  to  select  proper  references  and  to  give  them  with 
accuracy,  and,  what  is  still  more  important,  learn  to  eliminate 
the  useless  ones.  As  Oliver  Wendell  Holmes  said,  "  there  is 
a  dead  medical  literature,  and  there  is  a  live  one.  The  dead 
is  not  all  ancient;  the  live  is  not  all  modern."  To  distinguish 
the  one  from  the  other  is  the  task  of  the  teacher.  It  takes 
long  and  intimate  acquaintance  with  the  matter  to  develop  the 
necessary  judgment,  but  much  useful  guidance  can  undoubt- 
edly be  conveyed  to  a  student. 

While  thus  an  acquaintance  with  the  literature  and  an  ac- 
quisition of  bibliographic  technique  is  of  primordial  impor- 
tance to  any  educated  physician  and  can  be  promoted  usefully 
by  appropriate  instruction,  it  forms  but  a  part  of  that  true 
erudition  which  is  attainable  only  by  a  deeper  knowledge  of 
the  historical  evolution  of  our  art  and  science.  A  certain 
kind  of  erudition,  it  must  be  admitted,  may  superinduce  a 
one-sided  philologic  and  antiquarian  standpoint,  or,  as  Billings 
put  it,  lead  the  student  off  "  from  his  direct  research  into  the 
many  attractive  by-paths  of  quaint  and  curious  speculation." 


Jamaky.   1914.] 
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This  danger  must  always  be  kept  in  mind  and  be  guarded 
against,  but  it  is  n*  valid  argument  against  eruditioo  as  an 
objective  of  medical  education.     "While  erudition  certainly 
•  nothing,  it  loads  to  creation,"  said  Verneuil. 

II  story  primarily  demands  farts  which  have  to  be  Bought  for. 
Search  for  them  must  be  undertaken,  however,  without  exclus- 
ive reference  to  the  results.  There  is  no  reason  why  medico- 
historical  research  should  not  be  regarded  in  the  same  light 
as  is  any  other  form  of  research.  When  this  is  once  fully  re- 
cognized the  needed  workers  as  well  as  the  means  ought  to  be 
procurable.  Both  have  been  found  abroad;  they  surely  can 
be  found  here. 

The  lukewarm  interest  shown  heretofore  in  historical  medi- 
cine as  a  feature  in  the  scheme  of  medical  education  ought  not 
to  discourage  further  efforts.  If  a  distinct  place  were  assigned 
to  it  in  the  medical  curriculum  it  could,  by  its  achievements,  by 
the  influence  it  would  exert  on  students  and  teachers  of  all  de- 
partments, form  one  of  the  most  useful  and  inspiring  feature- 
in  the  whole  scheme  of  medical  education.  Some  such  influence 
led.  We  are  cultivating  too  much  the  purely 
medicine  ;  we  are  depending  too  exclusively 
on  physics  and  chemistry  to  explain  life  in  its  various  manifes- 
tations. Sir  Oliver  Lodge  only  lately'  has  sounded  a  note  of 
warning  which  we  also  may  heed.  "  Biology."  he  said,  '"  is  an 
independent  science,  and  it  is  served,  not  dominated,  by  chem- 
istry and  physics."  We  physicians,  who  are  applying  the 
of  biology,  must  remember  that  physical  science  can- 
not explain  everything;  that  it  furnishes  only  "proximate 
explanations. *'  The  "philosophic  scepticism"  voiced  by 
William  James.  Bergson,  and  other-.  en-  and  has 

led  to  "a  mistrust  of  purely  intellectual  p  la  rec- 

ognition of  the  limited  scope  i  Such  a  mistrust 

again  finds  expression  in  antagonism  to  scientific  medicine  in 
the  serious  attention  paid  by  a  large  public  to  certain  methods 
of  healing  not  within  our  BCope.  Legislation  alone  cannot 
counteract  these  tendencies,  and  one  who  has  his  linger  on  the 
pulse  of  the  times  will  realize  that  these  things  connoi  be  dis- 
using fad-  0r  fashions,  or  the  like,  hut  that  there 
are  causes  bcneatli  them  for  which,  to  a  certain  extent,  we 
are  ourselves  responsible.  Anything  that  will,  so  to  speak. 
humanize  our  art  and  science,  will  not  only  make  us  happier, 
but  more  satisfied  with  and  proud  of  our  profession  and  its 
aims,  more  inspiring  to  our  students,  better  friends  and 
■  to  our  patients.  With  history  as  helpmate  we  apply 
"not  the  experience  of  one  man  only  or  one  generation,  but 
the  accumulated  experience  of  all  mankind  in  al!  i 
John  Hersehel's  phrase. 

Review  op  the  Lttkeatuhb. 

It  Is  obviously  impossible  to  give  anything  but  a  most  sum- 
mary review.  To  the  student  who  wishes  to  inform  himself  in 
detail  about  the  general  historical  literature,  the  following  works 
are  indispensable:  Choulant  <L. ),  Biblioth.  medic.-hist.,  Lips., 
1ML',  with  the  additions  by  Rosenbaum  (Halle,  IML'i;  Pauly, 
i  A.  i .  Bibliographic  des  sciences  medicales,  Paris,  1S74 ;  Pagei  (J.), 


1  President's  address,  British  Assoc,  Birmingham,  Sept.  11,  1913. 


Hist.-med.  Bibliographie,  1S75-1S96,  Berlin,  1898;  furthermore  the 
library  catalogues  of  the  Biblioth£que  Nationale  de  Paris,  cata- 
logue des  sciences  medicales,  3  vols.  Paris.  Didot,  1857-89,  All 
these  works  except  that  of  Choulant  have  the  common  defect 
of  not  providing  an  alphabetical  index  of  authors  and  subjects, 
which  makes  a  search  most  difficult.  This  difficulty  has  been 
most  happily  obviated  in  the  Index  Catalogue  of  the  Library 
of  the  Surgeon  General's  Office  by  the  introduction,  by  John  S. 
Billings,  of  alphabetically  arranged  subject  key-words  as  well  as 
the  author's  names.  For  the  modern  literature  information  is 
supplied  by  the  Index  Medicus  and  the  Mitteilungen  eur  Qe- 
schichte  der  Medizin,  etc.,  Leipzig,  the  latter  giving  excellent 
reviews  of  the  literature  since  1902.  This  has  also  been  done 
by  the  "  Janus.''  Amsterdam  and  Leyden,  on  a  smaller  scale,  since 
1896. 

The  most  marked  expression  of  the  growing  interest  in  the 
historical  side  of  medicine  is  to  be  seen  in  the  increasing  number 
of  articles  and  books  dealing  with  it.  There  Is  an  abundance  of 
pleasantly  written  papers,  not  particularly  profound  and  often 
inaccurate.  They  can  only  be  of  real  use  when  the  authors  are 
careful  enough  to  state  their  sources.  The  excellent  custom  of 
prefacing  their  work  with  a  historical  review  has  been  more 
and  more  adopted  by  authors  on  general  and  special  Bubjects. 
In  this  country  biography  has  probably  furnished  the  theme 
for  the  greater  part  of  the  literature  produced.  It  is  the  field 
most  happily  cultivated  by  Osier  (The  Alabama  Student,  Linacre. 
etc.),  and  from  it  has  sprung  Kelly's  imposing  "Cyclopedia  of 
American  Medical  Biography."  Billings,  Fletcher.  Green,  Bolton, 
Weir  Mitchell.  Garrison,  Cushing.  Thayer,  Roswell  Park,  Shattuck, 
Fitz,  Locy  and  others  have  given  us  admirable  i  ssays  on  many 
interesting  phases  in  the  evolution  of  medical  thought  and  prac- 
tice. Of  textbooks  worthy  of  the  name  only  one  so  far  meriting 
this  name  has  appeared  here,  the  excellent  translation  by  H.  K. 
Handerson  (1S89)  of  Baas'  "  Grundriss  "  (1876).  Judging  from 
the  advance  sheets  of  the  modestly  named  "  Introduction  to  the 
History  of  Medicine  "  kindly  put  at  my  disposal  by  the  author. 
Dr.  Fielding  H.  Garrison,  we  shall  soon  be  in  possession  of  a 
home  product,  which,  as  regards  accuracy,  lucidity  and  mode  of 
presentation,  will  rival  the  best  of  other  lands.  Here  for  the  first 
time  modern  medicine  is  fully  dealt  with,  occupying  moi 
half  the  volume.  Those  stupendous  creations  of  Billings,  the 
Surgeon-General's  Library,  its  Catalogue  and  the  Index  Medicus, 
which  the  whole  medical  world  envies  us,  give  an  unparalleled 
basis  and  incentive  to  solid  historical  work,  not  yet  sufficiently 
appreciated  here. 

In  Europe  the  serious  and  systematic  study  of  the  history  of 
medicine  began  in  the  eighteenth  century.  During  the  preceding 
centuries,  especially  since  the  invention  of  printing,  what  may  be 
called  historical  work  consisted  in  commentaries  on  the  works 
of  those  ancient  authors  which  had  appeared  In  multiple  • 
In  several  of  these  biographical  notes  about  famous  physicians 
were  given,  which  practice  was  also  followed  in  certain 
collections  of  woodcut  and  engraved  portraits. 

Among    these    some    deserve    an    interest    even    now,    notably 
those  of   Bolssard    and   Theodore  de   Bry,    Frankfurt.    1597-8;    ol 
Sambuco.  Antwerp.   l.'.TI   and    1603;    the   Icones  Reusneri. 
burg,  15s7,  and   several   later  ones. 

With  the  end  of  the  seventeenth  century,  considerable  collec- 
tions  of  antiquarian   interest,   books,  pictures,  gems,  coins  and 
other  curiosities,  had  accumulated  In  the  homes  of  some  i 
men.     Several  of  these  later  on  laid  the  foundations  of  tl 
museums  and   libraries  of   which   we  are  still   the 
The  Impetus  to  sift  and  study  this  material  and  to  put  It  before 
a  greater  public  issued  from  two  widely  separated  ,i 

and  London.  Dr.  Daniel  Le  Clerc  <  1662-1728),  son  of  a  physician, 
a  fine  Greek  scholar,  devoted  himself  very  early  to  the  study  of 
the  ancients.     His  "  Bistolre  de  la  Medicine"  appeared  aa  early 
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as  1696  and  saw  many  later  editions  (the  best  being  that  of  the 
Hague,  1729),  which  are  profitably  consulted  to  this  day.  His 
work,  however,  covered  only  the  period  of  ancient  medicine  up 
to  and  including  Galen.  The  learned  Dr.  John  Freind  (1675- 
1728)  issued  in  1725  his  "History  of  Physick,  from  the  time  of 
Galen  to  the  Beginning  of  the  Sixteenth  Century,"  thereby  con- 
tinuing the  work  begun  by  Le  Clerc.  Freind's  book  contained 
important  contributions  to  the  subject  of  Arabic  medicine.  For 
the  understanding  of  the  periods  treated  by  him  later  research 
of  the  original  texts  has  considerably  modified  our  conceptions. 
In  spite  of  its  deficiencies  Freind's  book  has  undoubtedly  acted 
as  a  stimulus  for  similar  undertakings,  especially  among  Eng- 
lish speaking  physicians.  Several  special  monographs  as  well  as 
essays  and  books  on  general  medical  subjects  betray  this  influ- 
ence. "Mead's  Medicina  Sacra"  (1749)  and  J.  Coakley  Lettsom's 
"  History  of  the  Origin  of  Medicine"  (1749),  followed  by  the  bio- 
graphical collections  of  John  Alkin  (1780)  and  Hutchinson 
(1799),  are  probably  the  most  notable  English  contributions  of 
that  period.  Directly  inspired  by  LeClerc  and  Freind  was  J.  H. 
Schultze's  scholarly  "  Historia  Medicinae  "  (1728),  not  nearly  as 
connected  and  readable  a  work  as  its  two  prototypes,  but  con- 
taining a  wealth  of  antiquarian  and  especially  numismatic  infor- 
mation. 

The  most  marked  and  lasting  influence  in  favor  of  the  histori- 
cal method  in  medicine  was  probably  exerted  by  Boerhaave  (1668- 
1738)  and  systematically  applied  by  his  greatest  pupil,  Albrecht 
von  Haller  (1708-77)  in  his  edition  of  Boerhaave's  "  Methodus 
Studii  Medici"  (1751),  in  his  own  "  Bibliothecae  "  (anat.  1774-77, 
chirurg.  1775,  med.  pract.  1776)  and  in  the  "Artis  Medics  Prin- 
cipes"  (1769-1772). 

Probably  no  one  before  and  few  after  him  have  so  successfully 
utilized  in  practical  work  the  teachings  of  history  as  this  founder 
of  modern  experimental  physiology.  To  Haller  the  discoveries 
and  errors  of  his  predecessors  and  contemporaries  served  as  guid- 
ance and  control  in  his  own  labors,  and  he  did  not  shrink  from 
the  gigantic  task  of  collecting,  classifying  and  annotating  all 
the  available  literature.  Although  he  has  not  written  a  systematic 
work  on  the  history  of  medicine,  the  lesson  of  his  works  and 
teaching,  as  well  as  his  bibliographic  collections,  have  done  sig- 
nal service  in  introducing  to  succeeding  generations  the  advan- 
tages of  historical  thought  and  method,  not  the  least  of  his  many 
achievements.  For  over  a  hundred  years  medical  historians  and 
bibliographers  have  benefited  by  the  work  of  this  great  man. 

Of  the  historical  treatises  of  the  end  of  the  eighteenth  century 
and  the  beginning  of  the  nineteenth,  a  few  may  here  be  men- 
tioned. Chomel  wrote  in  1762  an  excellent  little  book  on  the 
medical  history  of  France,  thereby  popularizing  local  historio- 
graphy, in  which  branch  some  tentative  efforts  had  been  made 
before  him.  In  the  seventies  Antoine  Portal  began  his  great  his- 
tory of  anatomy;  and  Moehsen,  the  physician  of  Frederic  the 
Great,  published  a  medical  history  of  Brandenburg  and  several 
other  important  contributions  on  various  historical  subjects  (med- 
ical numismatics  and  iconography).  Here  we  should  also  mention 
the  historical  dictionary  by  Eloy  (Mons  1778,  the  first  edition 
of  1755  was  wholly  inadequate),  which  brought  together  a  great 
mass  of  biographical  information.  It  formed  the  stock  and  basis 
of  several  later  French  works.3  Other  excellent  treatises  were 
furnished  in  Germany  by  Gruner  (1774),  Blumenbach  (1786) 
and  Ackermann  (1797),  but  It  was  the  well-known  work  by  Kurt 
Sprengel  (1776-1S33)  *  which  inaugurated  the  epoch  of  applied  re- 


'  The  "Biographie  Mgdicale,"  edited  by  Panckoucke,  7  vols., 
1S20-25;  the  "  Dictionnaire  Historique,"  by  Dezeimeris  et  al., 
4  vols.,  1828-39;  and  another  by  Bayle  and  Thillaye,  2  vols.,  1855. 

* "  Versuch  einer  pragmatischen  Geschichte  der  Arzneykunde," 
first  issued  in  1792  and  rapidly  followed  by  other  editions  and 
additions  which  were  translated  into  several  languages. 


search  in  medical  history.  The  interest  of  the  previous  epochs 
had  been  centered  chiefly  in  classical  Green-,  Roman  and  Renais- 
sance medicine;  now,  with  fresh  discoveries  of  general  historians, 
archaeologists  and  others  at  hand,  new  sources  for  a  deeper  and 
wider  knowledge  were  opened  and  medical  students  availed  them- 
selves of  these  new  opportunities.  Sprengel  attacked  the  subject 
from  diverse  philosophic  points  of  view  or  ranged  it  in  distinct 
epochs  and  schools,  or  in  relation  to  the  various  branches  of  the 
healing  art.  Certain  diseases,  as,  for  instance,  syphilis,  leprosy, 
the  plague  and  other  epidemics,  were  separately  studied. 

The  principal  exponents  of  this  phase  of  literary  work  may  be 
indicated  in  the  annexed  list,5  which,  however,  makes  no  claim 
to  completeness  and  can  only  serve  to  mark  the  cornerstones  on 
which  the  present  generation  continues  to  build. 

The  abbreviated  titles  in  parenthesis  indicate  only  the  gen- 
eral trend  of  a  given  work  with  the  date  of  publication.  For 
living  writers  only  the  earliest  work  appears  here.  For  further 
details  see  Index  Catalogue,  Library  S.  G.  0.  and  especially  the 
admirable  list  arranged  by  Dr.  Fielding  H.  Garrison  in  2  series. 
Vol.  XVII,  1912,  pp.  89-178,  under  the  title:  "  Texts  Illustrating 
the  History  of  Medicine." 

Research. 
During  the  period  immediately  behind  us,  the  first  decade  of 
the  twentieth  century,  historical  medicine,  like  history, 
archaeology  and  medical  science  in  general,  has  made  more 
rapid  progress  for  various  reasons.  On  the  one  hand,  scientifi- 
cally trained  adepts  have  increased  in  number,  and  on  the 
other,  highly  improved  and  specialized  methods  and  instru- 
ments of  research  have  been  applied.  A  feature  of  this 
advance  is  that  a  great  number  of  ancient  texts  have  been 
brought  to  light  and  made  available  for  study  by  photographic 
reproduction,  transcription  and  translation.  By  this  means  we 
are  increasing  and  amending  continually  our  knowledge  of,  for 
instance,  ancient  Greek  medicine  through  Arabic  and  Syriac 
manuscripts,0  into  which  it  has  passed  in  a  less  altered  version 
than  in  those  from  which,  after  many  manipulations  during 


"Hecker  (Medicine,  1S22;  Epidemics,  1S65) ;  Broeckx  (Belgian 
Medicine,  1837;  Choulant  (Bibliography,  1828-1840;  Anatomy, 
1852);  Henle  (Pathology,  1840);  von  Siebold  (Obstetrics,  1839-45) ; 
Wu'stenfeld  (Arabs,  1S40);  Haeser  (Medicine,  1845);  Malgaigne 
(Surgery,  1840);  Morejon  (Spanish  Bibliography,  1842-52);  Ros- 
enbaum  (Syphilis,  1839;  Dermatology,  1844);  Puccinotti  (Italian 
Medicine,  1850-66);  de  Renzi  (Salerno,  1859);  Flourens  (Physi- 
ology, 1S54) ;  E.  H.  F.  Meyer  (Botany,  1854-57) ;  Wunderlich  (Med- 
icine, 1859) ;  Virchow  (Leprosy,  I860) ;  J.  Banga  (Dutch  Medicine, 
1868);  Daremberg  (Medical  Philosophy,  1S70) ;  Littre  (Bio- 
graphy, 1S72);  Ingerslev  (Scandinavian  Biography,  1S71-73) ; 
Rohlfs  (German  Medicine,  1875-85;  Surgery,  1883);  Baas  (Medi- 
cine, 1876);  Julius  Peterson  (Medical  Therapeutics,  1877);  Hyrtl 
(Arabic  and  Hebrew  terms,  1879;  old  German  Anatomical  Ex- 
pressions, 1884);  A.  Hirsch  (Geography  and  Epidemics,  1S81-S6; 
Biography,  1S84-8S) ;  Puschmann  (Education,  1SS4;  English 
Translation,  1891);  Predohl  (Tuberculosis,  1888);  Charcot  & 
Richer  (Art,  18S7-S9);  Proksch  (Venereal  Bibliography,  1899); 
Roth  (Vesalius,  1892);  Creighton  (Epidemics,  1894);  Sudhoff 
(Paracelsus,  1S94-99) ;  Pagel  (Medicine,  1896) ;  Neuburger  (Physi- 
ology, 1897);  Berendes  (Pharmacy,  1898);  Hirschberg  (Ophthal- 
mology, 1S99);  von  Toply  (Anatomy,  1898);  Fasbender  (Obstet- 
rics, 1906);  Politzer  (Otology,  1907-13). 

6  Galen's  anatomy  from  the  Arabic  by  Max  Simon,  1906,  and  quite 
recently  the  book  on  Syriac  medicine  by  E.  A.  Wallis  Budge, 
London,   1913. 
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the  Middle  Ages,  it  aine  down  to  us  in  the  lir>t  instance. 
Verv  much  widened  have  become  our  conceptions  of  the  an- 
cient medicine  of  the  Mesopotamia]!,   Indian,  Chines 

in  civilizations,  as  a  result  of  the  extensive  document- 
ary materia]  excavated  and  made  available.  America  has 
entered  this  iield  of  research  lately  in  the  edition  of  the  Hearst 
Papyrus,  but  there  still  remain  in  this  country  many  unex- 
plored treasures  which  would  add  to  our  knowledge  of  these 
Much  progress  has  been  made  in  the  exploration  of 
mediaeval  medicine,  and  evidence  is  accumulating  which  shows 
that  the  darkness  of  that  age  was  not  so  profound  as  is  com- 
monly supposed,  and  that  it  can  still  throw  much  light. 

The  medical  historian  of  our  day  is,  however,  not  satisfied 
only  to  decipher  the  written  word  of  past  ages.    He  attempts, 
and  in  many  cases   very  successfully,   to  obtain  direct  evi- 
dence of  the  diseases  and  medical  practices  of  former  times. 
The  study  of  living  primitive  peoples,  which  is  industriously 
pursued,  gives  many  hints  in  this  direction.    But  much  inter- 
esting information  can  be  obtained  from  all  that  excavations 
have  brought  to  light:  bones,  mummified  bodies,  implements. 
imple  of  this  is  the  story  read  out  of  the 
trephined  skulls  found  in  various  widely  separated  districts. 
American  students,  Robert  Fletcher  (1882)  to  name  one,  have 
assisted  materially  in  unravelling  the  meaning  of  these  finds. 
Very  interesting  and  valuable  are  also  the  results  of  most 
original   investigations  carried  on   in   Egypt  and   Nubia  by 
English  scientists,  especially  Drs.  Q.  Elliot  Smith  and  M.  A. 
Runner.     Mummies  are  being  searched  for  traces  of  disease 
->'.  1910,  facial  paralysis,  hand  deformities,  1912), 
not  only  with  the  naked  eye.  but  also  microscopically.     The 
i'ound  on  some  bodies  have  told  us  most  accurately  how 
eople  dealt  with  bone  fractures  and  with  what  result. 
With  the  accumulation  of  greater  material,  the  mooted  ques- 
"f  tuberculosis,  syphilis  or  arthritis  in  the 
product  tain  alterations  found  in  prehistoric  bones 

as  studied  by  Virelmw.  Paul  Raymond  and  others,  is  approach- 
solution.     None  of  these  findings  are  so  far  abundant 
enough  to  allow  far-reaching  conclusions,  hut  they  open  al- 
l  wide  outlook  and  a  field  of  research,  which  will  yield 
valuable  information  in  time  to  come.' 

alization  thai  artists,  humble  craftsmen  as  well  as 
great  n  ■  from  earliest  times,  depicted  with  knife, 

r   brush,   subjects  or   scenes   of  medical    interest,    has 
naturally  led  to  a  Bearch  fur  such  artistic  represent 

objects  had  furnished  information  even  to 

older  oh-,  rvi  re.     Paintings  of  all  kinds,  including  illumina- 

manuscripts,  hav<   now  become  the  object  of  minute 


'Very  valuable  Assyrian  documents  seem  to  be  available  In 
Philadelphia,  and  the  Central  Asiatic  treasures  of  the  Field 
Columbian  Museum  also  await  further  scrutiny  from  a  medico- 
historical  point  of  view. 

*  It  Is  significant  that  a  special  periodical  devoted  to  the  his- 
toric biology  of  pathogenetic  agents  has  begun  to  appear  In  Ger- 
many: Zur  historlschen  Blologie  der  Krankheltserreger.  Edited 
!>y  K.  Sudhoff  and  G.  Sticker  (Giessen);  5  parts  have  appeared 
since   1909. 


scrutiny  from  the  medical  poini  of  view.     Virchow   (1861) 
may  be  called  the  father  of  this  arch  by  his  analysis 

of  the  painting  of  St.  Elizabeth  and  the  lepers  by  the  Elder 
Holbein.    Charcot's  mon  work  in  this  direction  was 

inspired  when  he  saw,  in  the  church  of  San"  Ambrogio  at 
Genua.  Rubens'  masterpiece,  "  Ignatius  de  Loyola  healing  the 
sick."'    He  was  struck  by  the  wonderfully  lifelike  n 
tation  of  the  possessed  woman,  which  vividly  recalled  what  he 
had  daily  observed  in  his  clinic  at  the  SalpStriere.     Paul 

.  then  his  interne,  tells  of  this  and  of  the  beginning  of 
their  joint  researches  on  the  demoniacs,  the  Bick  and  d< 
in  art.  These  were  collected  and  published  in  the  "  Nouvelle 
iconographie  d<  a  Salpetriere  "  (since  1888),  and  brought  out 
by  Richer  in  connected  form  in  that  beautiful  work  "  [/art  et 
la  medecine"  (1900).     Similar  wor  taken  up  by 

many,  and  from  various  points  of  view.  Landouzy,  Crawfurd, 
Peters.  Miillerheim.  Wickersheimer  and  others  have  added 
most  effectively  to  our  knowledge  by  the  study  of  | 
representation.  The  efforts  of  Hollander,  who  has  given  08 
three  monumental  contributions  on  this  subject  (classical  art, 
caricature,  plastic  art  and  medicine),  merit  separate  mention. 
As  a  related  movement  may  be  considered  the  establishment 
of  a  special  department  on  art  at  The  Johns  Hopkins  Medical 
School.  Here  the  main  aim  is  a  directly  practical  one,  the 
teaching  of  pictorial  representation  of  medical  or  surgical 
objects  for  publication.  It  seems  very  likely  that,  as  this  work 
develops,  a  historical  consideration  of  the  subject  will  become 
desirable  and  help  to  broaden  the  scope  of  this  interesting 
departure. 

It  is  regrettable  that  the  results  of  these  researches  a 
scattered  in  many  different  publications,  which  arc  in  some 
cases  rather  difficult  of  access.     The  " Mitteilungei 
footnote  1),  the  official  periodical  of  the  German   S 

is  to  review  all  this  work,  and  succeeds  admirably,  but 
naturally  the  German  publications  receive  the  prii 
tion.     With    the  establishment    of   more    intim 

u   med  ical   bJ  utiles,  means 

will  undoubtedly  be  found  by  which  international  co-operation 
can  be  assured.    A  rection  wa 

by  the  creation  of  a  tion  for  the  history  of  medicine 

at  the  r  ational  Medical  <  ongrese  in  I 

in  tiring 
efforts  of  its  president,  Dr.  Norman  Moore,  with  I 
tion  of  such   men   as   Sir  Wil 

Sudhoff,  Sticker,   Bo  la  chard, 

Wickersheimer,     I1 
Walsh  and  otl 

The  mosi   important  r. 
Bearch 

nann    found 
Medial  " 

edited  by  Karl  Sudhoff. 
1901   and  i  mts  lutifully  ill' 


•Another  painting  of  this  same  subject,  also  by  Rubens,  and 
of  still  greater  foi 
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articles,  which  are  distinguished  by  accuracy  and  profound 
scholarship.  These  two  publications,  containing  minute 
analyses  of  the  sources  by  experts,  bring  out  the  new  facts  or 
corrections  of  older  conceptions.  They  are  of  the  greatest  value 
to  one  who  wishes  to  enter  more  deeply  into  the  subject.  The 
interested  student  and  practitioner  will  have  occasion  to  con- 
sult them  only  on  rare  occasions.  In  this  connection  it  may 
be  said  in  general  of  the  literature  above  enumerated  for  the 
purpose  of  showing  the  evolution  of  medical  historiography, 
that  it  contains  very  few  works  which  merit  study  by  one  in 
search  of  historical  information  for  the  purpose  of  writing  an 
article.  The  teacher  ought  to  familiarize  himself  with  it,  but 
the  student  need  only  know  where  he  may  find  further  enlight- 
enment on  a  given  subject  not,  or  only  insufficiently,  provided 
in  the  more  recent  works  at  hand.  The  writing  of  historical 
papers  from  information  found  in  other  historical  works  is 
devoid  of  any  real  value,  except  in  the  case  of  avowed  compila- 
tions or  historical  prefaces,  and  then  only  when  an  indication 
of  the  sources  is  given.  The  field  is  open  to  any  educated 
person  who  has  a  sufficient  interest  in  the  personality,  the  sub- 
ject, or  the  epoch  he  wishes  to  discuss.  The  life  and  work  of 
some  physician,  the  genesis  and  evolution  of  a  thought  or 
method,  and  many  other  themes,  offer  plentiful  material  which 
can  be  studied  with  profit  directly  from  the  sources.  The  early 
history  of  American  medicine  is  still  a  practically  unexplored 
territory  and  there  are  surely  in  many  communities  valuable 
data  which  might  shed  interesting  light  on  the  activities  of 
those  men  who  work  under  the  strain  and  stress  of  primitive 
conditions.  Many  an  object  lesson  of  practical  bearing  might 
be  so  obtained. 

There  are  a  few  modern  treatises  or  text  books  which  can 
give  to  the  student  a  comprehensive  view  over  the  immense 
field  of  the  history  of  medicine  as  based  on  recent  research. 
The  voluminous  "  Handbuch  der  Geschichte  der  Medizin," 
founded  by  Puschmann,  was  edited  by  Neuburger  and  Pagel 
(3  vols.,  Fischer,  Jena)  in  1902  to  1903.  It  is  intended  to 
cover,  in  a  series  of  articles  by  different  writers,  all  the  periods, 
including  contemporaneous  history.     Primitive,  ancient  and 

i liaeval  medicine,  various  special  branches  and  some  diseases, 

are  separately  treated  with  an  index  of  subjects  for  the  whole 
work.  This  ambitious  program  has  not  found  an  absolutely 
satisfactory  fulfilment.  The  necessary  connection  between 
the  different  articles  is  wanting  and  the  articles  themselves  are 
of  very  unequal  value.  The  brilliant  introduction  which  Neu- 
burger wrote  for  the  second  volume,  and  which  surveys  in  mas- 
terly style  the  whole  historical  evolution,  does  not  compensate 
for  the  inherent  defects  of  the  whole,  although  some  of  the 
articles  have  distinct  merit.  Apparently  aware  of  this  short- 
coming Neuburger  began  to  publish  in  1906  his  "Geschichte 
der  Medizin  "  (  P.  Enke,  Stuttgart).  The  first  volume  con- 
tains primitive  and  Oriental  medicine  and  that  of  classical 
antiquity.  This  part  has  been  translated  into  English  by  Play- 
fair  and  prefaced  by  Sir  William  Osier  (London,  1910).  Of 
the  second  volume  which  is  to  terminate  Hie  work,  the  first  pari 
has  appeared  (1908-1911)  and  brings  the  subject  down  to  the 


end  of  the  mediaeval  epoch.  Here  we  nave  a  master-piece  of 
historical  synthesis.  Nowhere  is  one  bothered  by  a  tedious 
insistence  on  irrelevant  details,  although  the  author's  inti- 
mate acquaintance  with  the  results  of  analytical  research  is 
revealed  everywhere.  Never  does  he  lose  the  thread  which 
joins  the  thoughts  and  accomplishments  of  succeeding  periods, 
and  never  does  he  isolate  the  history  of  medicine  from  that  of 
human  culture  in  general,  which  would  be,  to  use  Billings' 
phrase  (Lowell  lecture,  1887),  "like  cutting  a  narrow  strip 
from  the  center  of  a  piece  of  tapestry  and  speculating  upon 
the  origin  and  purpose  of  the  cut  threads  and  fragments  of 
pattern  that  may  be  found  in  it."  A  fascinating,  inspiring 
work  which  no  one  interested  in  the  evolution  of  medical 
thought  and  deed  can  afford  to  ignore ! 

It  is  to  be  hoped  that  the  second  part  of  this  volume  will 
soon  appear  and  that  the  English  translation  will  speedily 
follow.  Its  possession,  together  with  that  of  Garrison's  "  In- 
troduction "  (1913),  will  enable  the  English-speaking  student 
and  physician  to  dispense  with  any  other  works.  For  com- 
pleteness' sake  I  must  mention  a  French  work,  which  has  ap- 
peared lately  from  the  pen  of  Dr.  L.  Meunier  (Paris,  Bailliere, 
1911).  It  is  a  readable  treatise  which  attempts  to  cover  the 
whole  field  in  condensed  form  (640  pages  sm.  8°).  Unfor- 
tunately the  illness  and  untimely  death  of  the  author  have 
prevented  his  correcting  the  many  errors  in  form  and  sub- 
stance which  have  crept  into  the  text,  thus  making  unequivocal 
recommendation  of  the  book  impossible. 

Exhibitions  and  Museums. 

Special  museums  for  the  illustration  of  historical  medicine 
are  of  very  recent  date.  The  basis  was  usually  formed  by  a 
library  to  which  were  added  curious  objects,  brought  together 
by  one  or  more  collectors.  No  special  plan  was  followed,  only 
the  whims  or  the  good  fortune  of  the  individual  amateur  found 
expression.  The  modern  museum  has  a  more  definite  pur- 
pose; it  attempts  to  illustrate  the  evolution  of  ideas  and  en- 
deavors in  given  fields,  and  maintains  the  sequence  by  the  sub- 
stitution of  facsimile  reproductions  where  originals  are  not 
available.  Modern  technique  has  greatly  facilitated  this  aim 
at  completeness.  With  the  realization  of  the  eminent  value 
of  objective  demonstration  in  teaching,  the  technique  of 
museum  organization  in  general  has  received,  of  late,  very 
serious  attention.  The  collective  objects  are  not  only  placed 
in  logically  arranged  groups,  but  also  in  a  way  to  make  them 
readily  accessible  for  demonstration.  Museums  of  historical 
medicine,  if  organized  and  utilized  in  this  way,  will  surely 
become  a  necessary  adjunct  to  every  teaching  establishment. 
Tins  feature  is  as  yet  in  an  embryonic  state.  Still,  we  can 
observe  some  splendid  efforts  in  this  direction.  Before  I 
enter  upon  a  rapid  survey  of  the  achievements  in  recent  years, 
I  wish  to  call  attention  to  an  American  undertaking  which  has 
a  suggestive  bearing  upon  our  subject.  I  mean  the  educational 
museum  of  the  Teachers'  College,  Columbia  University,  of 
New  York,  organized  by  Prof.  D.  E.  Smith.  Here  illustra- 
tions for  lectures  on  the  history  of'mathematics  and  of  geogra- 
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phv  are  collected  and  s'  pplied  to  lecturers  where  needed.    The 
results  have  been  so  encouraging  that  an  extension  of  the 
to  other  scientific  branches  is  planned. 
In  this  country  there  does  not  yet  exist  a  historical  medical 
.  properly  speaking,  although  there  are  several  promis- 
■ ,.;  gs.     First  of  all  is  to  be  mentioned  the  Army 
Museum  in  Washington,  also  in  part  a  creation  of 
Billings.    It  contains mnch  of  historic  importance,  as  does  also 
the  tine  Warren  collection  at  the  Harvard   .Medical  School. 
ally   historical  is  the  magnificent  collection  of 
medical  classics  in  the  library  of  the  Surgeon-General's  Office.10 
With  this  collection  are  exhibited  portraits  and  some  objects 
of  medical  interest,  so  that  the  nucleus  of  a  historical  museum 
may  be  said  ;  I    ■  '..  Walter  D.  McCaw  deservi 

credit  for  having  thereby  materially  enlarged  and  made  use- 
ful and  inspiring  this  great  national  library.  The  incentive 
to  this  came  to  some  extent  from  Baltimore,  where  the 

rit  has  been  cultivated  for  many  years  by  such  physi- 
cians as  Welch,  Osier,  Cushing,  Thayer  and  others,  and  has.  at 

found  expression  in  demonstrations  and  exo 
appropi  ts.    Among  these,  the  historical  tuberculosis 

exhibition  at  Baltimore  will  remain  memorable.  As  a  similar 
effort  may  be  mentioned  the  exhibition,  arranged  by  the  John 
Crerar  Library  in  Chicago,  in  1907-S,  of  rare  medical  works 
of  the  Senn  collection.  The  George  Washington  University 
of  St.  Louis,  which  has  recently  acquired  the  library  of  the 
medical  historian  Pagel,  will  probably  soon  be  prepared  for 
similar  work.  In  the  National  Museum  at  Washington  there 
is  an  interesting  collection  of  objects  illustrating  folk-medi- 
cine, which  was  prepared  by  Admiral  James  M.  Flint,  Surgeon 
I  .  8.  Navy  (retired). 

Holland   is  the  country  which   has   taken  the   lead   in   the 
inent  of  medical  historical  exhibitions  and  mus 

in  Leersum  and  others  were,  and  still  are, 
the  principal  inspirers.  At  the  fiftieth  anniversary  of  the 
Nether  M  9  historical  exhibition  \ 

ranged  at  Arnhem  in  1899,  the  extent  and  scope  of  which  was 
much  enlarged  in  a  later  one  held  at  Leyden  in  1907.     The 
Arnhem  exposition  led  t..  the  organization  of  a  per; 
one  in  the  States  (S  "         m  in  Amsterdam  by  Dt. 

('.  E.  Daniels,  who  with  great  knowledge  of  the  subject  and 
an  indefatigable  energy,  ha-  brought  together  and  most 
fully  arranged  the  objects  illustrating  Holland's  gloriou 
in  the  evolution  of  our  art  and  science. 

I  medical  n 
rurally  led  to  corresponding  efforts  in  tins 
direct].'         1  and  continual  inspiration  ha 

nated  principally  from  Karl  Sudhoff,  who  in  1898  organized 
the  historical  exhibition  of  medicine  and  natural  scii 

lorf,  and  has  been  active,  directly  or  indi- 

rectly, in  many  other  similar  undertakings.     With  Hollander 
and  Pagel  he  made  his  influence  apparent  in  tie    B 
hition    (190G)   of  "The   History  ••:    Medicine   in   Art 


"For  detailed  description  see  Jour.  Am.  Med.  Assoc.,  1911,  hi. 
1785-1 : 


Crafts,"  held  in  the  Kai-erin  Friedrieh-llaus.  where  a  similar 
permanent  museum  will  probably  he  established.  At  the  Ger- 
manic Museum  in  Nuremberg,  Boon  after,  several  rooms  were 
set  aside  for  a  medico-historical  museum,  which  is  being  added 

■  dually.  The  Historical  Museum  for  Natural  Sciences, 
opened  in  Munich  (1906),  has  inspired  a  similar  plan  for 
medicine  in  the  saute  city,  hut  1  do  not  know  how  far  this  has 
materialized.  A  great  feature  of  the  Hygiene  Exposition  at 
Dresden  (1911)  was  the  historical  department,  mad.'  ; 
through  the  efforts  and  munii  i  i  .  K.  A.  Ligi 
organized  by  Sudhoff  and  Neustatter.  Although  limited  to 
the  history  of  hygiene,  it  formed  a  mo>t  complete  objective 

-i  ration  of  the  evolution  of  medicine  from  earliest  times 
to  our  day.  Since  the  closing  of  the  exhibition,  the  gathering 
of  historical  material  has  been  pursued  by  the  directors  of  this 
department,  and  will  probably  soon  assume  a  permanent  form. 
The  very  impi  i  tion  of  th< 

of  Medicine  at  the  University  of  I..  11  consider  in 

connection  with  the  subject  of  teaching. 

In  England,  where  CO  I   of  national 

hobby,  treasures  have  accumulated  from  an  earl 
icine  has  profited  by  the  labors  of  Sloane,  Mead.  Freind  and 
Hunter  in  this  direction.     The  British  Museum,  the  collec- 
tions of  the  Royal  College  of  Physicians,  and  the  Hunterian 

Museum  at   the   Royal   College  of  Surgi s   in   London,  are 

storehouses  of  priceless  treasures  of  interest  to  us.     But  the 
and   specifically   directed   effort   has    found    its 
happy  denouement  in  the  opening  on  June  24th  of  this  year 
(1913)  of  tli-    li  Medical  Museum  in  London.    The 

bulk  of  the  objects  here  brought  together  were  collected  by  Mr. 
Henry  S.  Wellcome  with  great  wisdom  and  a  generous  disre- 
gard of  expenditure.     His  purpose  was,  as  he  expn 
himself,  "'not  simply  to  brim:  together  a  lot  of  curios  for 
i. .nt."  but  to  make   it   •"useful   to   •'  I   to  all 

■  Qgaged  in  research."  because  be  had  found  "  that  the 
study  of  the   roots  and   foundations  of  things  great!;, 
research  and  facilitates  discovery  and  invention."    He  intends 

to  make  the  museum  a  permanent To  Mr.  ('.  J.  S. 

Thompson  and  J>r.  Louis  W.  Sambon  has  been  assigned  the 
formidable  task  of  findii  a  fying  and  arrang- 

ingtl xhibits.    They  have  dit  I  with  signal  - 

and  tb.  -  which  have  not  found  ampli 

tration.    Many  valuable  i  .  oed  in  these 

exhibits,  a  fact  to  which  Sir  Preder 

ingcercmom-  alluded  in  tb 

"One  cannot  help  noticing  in  this  n 

and  science  of  surgery  is  concerned,  in  what  narrow  lini 

made:  and  knovi 
can  for.  in  the 

future  will  ■ 

London  offered  this  summer  anothi  r  I 
of  interest  to  physii  ians,  at  the  British  Museum.    Here,  in  the 
Library.    V  !     in    chroi  ler    an 

admiral  1  ill  us- 
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trations,  which  no  other  single  institution  would  be  able  to 
duplicate. 

In  France,  historical  museums  exist  only,  as  far  as  I  know, 
in  "Rouen  and  Lyons.  In  the  latter  city  one  has  been  organized 
as  an  adjunct  to  the  University  through  the  efforts  of  Prof. 
Lacassagne.  In  Paris,  such  a  museum  has  been  planned  for 
some  time  by  the  medical  faculty,  and  the  dean,  Prof.  Lan- 
douzy,  is  making  every  effort  to  complete  the  collections,  so 
that  in  the  near  future  the  plan  will  become  a  reality.  An 
interesting  historical  museum  on  vaccination  has  been  estab- 
lished just  outside  Tours  by  Dr.  Edmond  Chaumier. 

The  Teaching  of  Historical  Medicine. 

Courses  of  lectures,  given  by  academic  lecturers  or  pro- 
fessors to  students,  are  a  novel  feature  in  some  of  the  Euro- 
pean universities.  The  holder  of  the  chair  in  some  cases  re- 
ceives a  salary,  but  usually  the  positions  are  honorary  ones  and 
the  lectures  are  delivered  gratuitously.  Nowhere,  I  believe, 
are  these  courses  obligatory  nor  are  examinations  held  on  the 
history  of  medicine.  In  Great  Britain  there  are,  so  far  as 
I  know,  only  two  lectureships,  one  in  London,  founded  on  the 
advice  of  Dr.  Norman  Moore  by  Dr.  Friz-Patrick's  widow  at 
the  Royal  College  of  Physicians.  The  lecturers  have  been 
J.  F.  Payne,  Norman  Moore  and  Sir  Clifford  Allbutt;  the 
other  at  the  University  of  Edinburgh,  where  J.  C.  Comrie 
has  lectured.  In  Germany  courses  are  given  at  Leipzig  (Sud- 
hoff),  Jena  (Meyer-Steineg),  Freiburg,  i.  B.  (Diepgen), 
Berlin  (Pagel's  successor  not  yet  appointed),  Wiirzburg 
(Helfreich).  In  Austro-Hungary  there  are  also  several  chairs : 
in  Vienna  (Neuburger  and  Senfelder),  Graz  (Schrutz), 
Budapest  (von  Gyory).  In  Paris  a  professor  for  the  his- 
tory of  medicine  was  appointed  for  some  time  among  the 
members  of  the  faculty,  the  present  appointee  being  Prof. 
Letulle.  At  Geneva,  a  successor  to  the  late  incumbent,  Dr. 
Naegeli-Akerblom,  has  not  yet  been  chosen,  and  at  Basel,  Prof. 
Roth  and  Prof.  His  (now  in  Berlin)  and  others  have  lectured 
on  the  history  of  medicine.  At  Copenhagen,  Dr.  Maar  has 
just  been  appointed  to  the  chair  of  Prof.  Julius  Petersen, 
and  at  Rome  the  lectures  are  given  by  Prof.  Pensuti. 

From  this  enumeration  it  becomes  apparent  that  the  custom 
of  establishing  such  lectureships,  although  frequent,  is  by  no 
means  universal,  and  that  so  far  the  appointments  depend 
mainly  upon  local  opportunities,  not  upon  a  general  demand. 
It  lies  in  the  nature  of  the  subject,  which  has  no  apparent 
relation  to  practical  aims,  that  such  a  demand  will  probably 
never  become  generally  manifest  and  I  must  confess  that  the 
introduction  of  such  lectures  into  the  already  overcharged 
curriculum  does  not  seem  to  me  to  offer  adequate  advantages. 
On  the  other  hand,  there  can  be  no  doubt  that  just  as  the 
individual  physician  will  gain  by  acquiring  a  knowledge  of 
the  historical  evolution  of  his  art  and  science,  so  will  the  medi- 
cal school,  and  the  question  as  to  the  best  policy  to  be  followed 
ought  to  have  the  serious  .attention  of  those  in  charge. 

Personally,  I  believe  that  it  will  be  done  best  by  the  encour- 
agement of  systematic  historical  research.     Some  few  physi- 


cians will  be  found  who  have  the  tiirib  and  the  inclination  to 
devote  themselves  exclusively  to  historical  work.  If  they 
possess  or  aquire  the  necessary  knowledge  in  general  history, 
classic,  modern  languages  and  bibliography,  and  are  given 
proper  facilities,  they  will  soon  increase  the  number  of  those 
who  already  take  a  manifest  interest  in  the  history  of  med- 
icine. This  is  the  available  ground -to  be  cultivated  and  if  it 
is  worth  doing  at  all  it  is  worth  doing  well.  History  is  con- 
stantly teaching  the  statesman,  the  lawyer,  the  geographer,  and 
the  artist ;  why  not  also  the  physician,  who  practices  the  most 
human  art,  the  development  of  which  has  been  promoted  by 
various  influences,  often  outside  the  scope  of  what  we  term 
exact  science? 

Such  reflections,  I  hope,  will  lead  medical  schools  sooner  or 
later  to  take  up  the  matter  seriously  and  to  introduce  into  the 
range  of  their  .activities  the  cultivation  of  historical  research 
in  some  form  or  other.  As  an  example  of  how  this  may  be 
done  successfully  I  think  I  may  best  describe,  in  conclusion, 
the  method  pursued  and  the  results  obtained  at  the  Univer- 
sity of  Leipzig. 

Endowment  of  Historical  Research. 

I  have  referred  already  to  some  publications  of  the  "  Pusch- 
mann  Foundation."  Theodor  Puschmann  was  professor  of 
history  of  medicine  at  Vienna.  He  and  his  wife  both  had 
independent  fortunes,  which  they  bequeathed  in  a  joint  testa- 
ment "  to  the  University  of  Leipzig  for  the  promotion  of 
scientific  work  in  the  field  of  the  history  of  medicine."  Pusch- 
mann died  in  1899  and  left  his  own  property  to  his  wife,  with- 
drawing, however,  his  share  in  the  above  mentioned  bequest. 
Frau  Puschmann  apparently  expressed  a  desire  to  withdraw, 
but  reconsidered  the  matter  in  1900,  which  vacillation  led, 
after  her  death  in  1901,  to  a  contest  of  the  will.  It  was  de- 
cided, however,  in  favor  of  the  University  of  Leipzig  after 
prolonged  legal  procedure.  The  sum  of  about  500,000  marks 
which  thus  came  to  the  University,  was  put  into  the  hands 
of  nine  trustees,  under  the  presidency  of  the  rector.  Four 
members  of  this  board  are  professors  of  the  medical  faculty, 
including  the  dean  and  the  newly  elected  professor  for  his- 
torical medicine,  whose  salary  was  provided  for  in  the  articles 
of  the  foundation.  The  chair  was  offered  to  Prof.  Karl  Sud- 
hoff,  then  at  Diisseldorf,  who  accepted  after  the  fulfilment  of 
his  condition  that  a  research  institute  should  be  established. 
Aside  from  the  superlative  capacities  of  this  first  incumbent, 
it  is  undoubtedly  due  to  the  establishment  of  this  institute 
that  great  results  were  obtained,  and  the  authorities  showed 
wise  forethought  in  granting  the  creation  of  an  entirely  novel 
and  untried  scheme.  Duriug  the  eight  years  of  its  existence 
an  enormous  amount  of  constructive  work  has  been  done.  It 
was  not  until  1906  that  adequate  premises  became  available 
for  working  rooms  and  collections.  The  latter  had  to  be 
brought  together  piece  by  piece,  no  light  task  in  itself,  when 
one  considers  the  degree  of  completeness  that  has  been  reached 
at  present.  All  this  labor  of  preparation  did  little  to  retard  the 
principal  work.    Already  in  1907  the  "  Studien  "  and  "  Sud- 
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hoffs  Archiv  "  began  to  appear.  They  at  once  became  the 
rally  ing-point  of  those  devoted  to  serious  scientific  research, 
true  to  Sudhorf's  principle  that  "one  single  fact,  COi 
or  newly  obtained  through  the  study  of  the  sources,  is  worth 
more  to  true  science  than  a  dozen  or  more  of  the  most  bril- 
liant apercus."  Of  course,  criticism  and  attack  were  not  want- 
ing, but  such  epithets  as  "  paper  science."'  "  antiquarian  amuse- 
ments," "  useless  encumbrance."  and  the  like,  thrown  at  the 
new  venture,  soon  grew  scarce,  for  it  became  more  and  more 
evident  that  the  results  of  this  earnest  and  sustained  effort, 
generously  put  at  the  disposal  of  a  wide  circle,  tended  to  form 
a  bond  between  diverse  efforts,  and  to  promote  general  respect 
for  medical  art  and  science  as  a  whole. 

A  detailed  description  of  this  institute  may  be  welcome  to 
those  desirous  of  establishing  something  similar.  In  its  pres- 
ent quarters  it  occupies  a  wing  of  the  building  of  the  Zoolog- 
ical Institute  and  Museum.  Besides  five  well  lighted,  spa- 
cious rooms,  it  has  a  laboratory  for  photographic  work.  All 
the  materials  for  study,  such  as  books,  photographs,  engrav- 
ings, models,  etc.,  are  classified  and  distributed  on  shelves,  in 
drawers,  or  in  showcases,  distinctly  labelled.  Thus  a  student 
can  find,  easily  accessible,  all  the  available  material  for  the 
study  of  a  given  subject,  without  having  to  begin  with  tedious 
bibliographic  studies.  In  making  the  collection,  Prof.  Sud- 
hoff  has  not  endeavored  to  bring  together  original  manuscripts, 
incunabula,  first  editions,  and  other  objects  of  great  material 
value,  which  would  have  required  very  large  funds.  For  the 
purposes  in  view  photographic  reproductions  or  models  were 

t    to  serve  fully  as   well.     Nonetheless,  origin  i 
readily  obtainable  from  other  libraries  and  some  choice  e 

:ig  to  university  and  city  libraries  are  permanently 
the  institute.     In  this  way  material  is  accumu- 
lated here  from  all  parts  of  the  world  and  from  every  phase 
of  civilization. 

In  order  to  give  an  Idea  of  the  extent  and  method  of  arrange 
ment  of  this  collection  I  shall  give  the  Inscriptions  of  the  various 
cases  In  their  sequence.  The  numbers  in  parentheses  indicate 
approximately  the  relative  space,  In  shelves  or  drawers  assigned. 

In  the  first  (so-called  seminary)  room  is  found  the  reference 
library  (encyclopedias,  dictionaries,  biographic  and  bibliographic 
works,  etc.),  general  and  special  historical  and  philosophical 
works  (48).  The  room  contains  also  files  of  medico-historical 
journals,  the  catalogue,  and  lockers  for  workers. 

•  oond  room  Is  given  over  to  the  collection  of  works  on 
medicine  from  the  prehistoric  to  the  Renaissance  period.  The 
works  are  usually  so  placed  that  the  original  texts  (or  their  repro- 
duction) and  the  commentaries  thereon  stand  separately.  The 
divisions  are  as  follows:  Prehistoric  and  Oriental  Medicine:  Pre- 
historic and  anthropology  (3),  Popular  medicine  and  folk  1 1 
Chinese  and  Japanese  (1  I,  Hebrew  (2),  Babylonian  and  Assyrian 
(4),  East  Indian  (2),  Egyptian  (4),  Greek  Medicine:  General 
history,  geography  and  philosophy  (8),  Hlppocratic  (o>.  Natural 
(2),  Galen  (3),  Alexandrian  (1),  Aristotle  (1),  Mystic 
(3),  other  Greeks  (1),  l'ioscorldes  (1),  Greek  texts  in  folios  (1). 
Roman  to  Salernitan  Mpdicine:  Roman  (5),  Byzantine  (5),  Ara- 
I,  Monastic  medicine  (2),  Salerno  (1).  Middle  Ages:  Me- 
dieval northern,  Anglo-Saxon  (3),  German  (3),  Roman  (1), 
Mystic  (1),  Scholastic  (1),  Surgery  (2),  Folio  texts  (1).  Renais- 
sance: Medical  education,  universities  (5),  Leonardo  da  Vinci. 
folios  and  codices   (1).     This  room  contains  also  an  additional 


collection  of  works  on  hospitals,  epidemics  and  files  of  journals. 

The  third  room  Includes  mostly  the  collections  on  special  sub- 
jects from  the  sixteenth  century  to  modern  times,  ami  tin' museum 
exhibits  in  the  following  order:  Endemics  (1),  epidemics  (5), 
pathology  (2),  physiology  (2),  anatomy  (2),  Leonardo  da  Vinci 
and  Vesalius  folios  (2):  hygiene,  medical  Jurisprudence,  clinical 
and  pharmacologic  material  (14):  sixteenth,  seventeenth  and 
eighteenth  century  and  corresponding  text  folios  (14);  nine- 
teenth, twentieth  century,  local  medical  history,  otology  and 
dentistry,  ophthalmology,  surgery,  Paracelsus  and  Fabrlclus  Hil- 
danus  folios  (14);  local  medical  history,  psychiatry,  pediatry, 
gynecology  and  obstetrics    (7). 

The  museum  exhibit  embraces  a  collection  of  portraits,  carica- 
tures, etc.,  of  physicians  (alphabetically  arranged  on  18  sliding 
shelves).  The  four  showcases  contain  under  glass  various  orig- 
inals and  models  (some  on  loan)  of  instruments,  ex-votos,  ortho- 
pedic and  surgical  appliances,  etc.  Below  these  are  placed  in 
about  120  drawers  various  photographic  and  other  reproductions 
arranged  in  suitable  groups.  Given  the  great  diversity  of  sub- 
jects so  illustrated,  the  advantage  to  the  teacher  and  student  of 
having  them  appropriately  classified  is  obvious. 

A  list  of  the  various  headings  under  which  this  remarkable 
collection  appears,  may  be  welcome.  I  give  it  in  alpli, 
order  of  the  translation:  Adam  and  Eve;  alchemy,  allegorical, 
America,  prehistoric,  anatomy  from  MSS.;  aqueducts  and  hygiene 
(Roman);  Arabic,  care  of  sick,  hospitals,  veterinary  medicine, 
pharmacy;  Asia  Minor;  Asklepios  and  family:  astrology;  Baby- 
lonian gods  and  demons,  cuneiform  texts,  medical  and  magical 
utensils;  bandaging  (  M.  A.) ;  baths  in  open  air,  sea  bathing,  public 
baths,  single  baths,  foot  and  hand  ablutions:  Bathsheba  and  Su- 
sannah; birth  of  Mary,  of  St.  John,  etc.;  the  blind;  blood-letting; 
burial;  care  of  wounded,  clothing,  utensils  (ancient  Greece) ;  care 
of  children,  nursery  (antiquity  and  M.  A);  China  and  Japan; 
Christ's  body;  cholera;  clothing  and  bedding;  circumcision,  cos- 
metics, Cosmos  and  Damian,  life,  cures,  types,  Cyprus  and  Crete; 
Dances  of  Death:  death,  suicide;  death  of  Mary,  the  Sai 
urrection;  deformities;  demon  exorcism:  dietetics;  dissections; 
dwarfs:  Egyptian  texts,  gods,  physicians,  magical. 
utensils;  Etruscan  gods  and  donaria;  eyeglasses:  folklore:  preg- 
nancy and  obstetrics;  Greek  MSS.  and  texts,  healing  divinities, 
physicians;  healing  springs  and  mineral  baths:  hermaphrodites; 
holy  healers  of  the  sick  (M.A.);  Incunabula;  India:  instruments: 
Israel;  the  lame  and  cripples;  Leda;  leechdom  and  "  Lasstafeln  "; 
leprosy,  lice,  etc.  <M.  A.i;  lying  in  room;  magicians  and 
medieval  charlatans  and  quacks,  clysters,  barbers,  natural  sci- 
ences, lustrum  08,  universities:  modern  MSS  .;  op  ra- 
tions    (  M.     A.i:     ParacelBUS,    MSS.,    localities,     friends; 

jihallic    worship;    Phoenicians;    physicians'    co 
plagues:    prehistoric;    poet    physicians;    resurrection    (M,    A.i; 
Roman  bealin  Saints  (M.  A.i:  Btlgmata  of  CI  I 

( M.  A.);  Buffering  of  mankind  (M.  A.i;  superstition  (ancient); 
syphilis,  temples  and  donaria,  Creek;  thermal;  tooth  extraction; 
urinoscopy;  Venus  antique  et  modems;  Vesalius  and  pre-Vesaltan 
anatomy;   veterinary. 

These  rooms,  which  are  daily  accessible  to  workers  on 
subjects  and  to  students,  adjoin  two  other  rooms  containing  the 
offices  of  the  director  and   I 

collection  of  the  German  Society  for  the  i  I  i--t<>ry  of  Medli 
Natural  Sciences. 

I 
is  no  gun  rani'  useful  work. 

ance  and  inspiration.    But  such  an 
facilitates  ti 
stand  it 
always  lidactic 
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teaching  the  history  of  medicine.  Billings,  in  his  memorable 
address  at  the  International  Medical  Congress  of  London  in 
1881,  had  some  such  scheme  in  mind  when  he  said  that 
instructions  in  the  history  and  literature  of  medicine  might 
be  of  great  value,  "  not  only  as  a  means  of  general  culture,  as 
teaching  students  how  to  think,  but,  from  a  purely  practical 
point  of  view,  in  teaching  them  how  to  use  the  implements  of 
their  profession  to  the  best  advantage — for  books  are  properly 
compared  to  tools,  of  which  the  index  is  the  handle.  Such 
instruction  should  be  given  in  a  library,  just  as  chemistry 
should  be  taught  in  the  laboratory.  The  way  to  learn  history 
and  bibliography  is  to  make  them — the  best  work  of  the  in- 
structor is  to  show  his  students  how  to  make  them." 


Resume. 

Historical  study  and  research,  if  forming  an  integral  part 
in  the  scheme  of  medical  education,  will  exert  a  most  bene- 
ficial influence  on  student,  teacher  and  medicine  in  general. 
Didactic  lectures  alone  are  insufficient  and  time-consuming. 
Whatever  direct  teaching  is  given  students  would  be  based 
best  on  objective  demonstration  and  practical  work  in  biblio- 
graphical and  historical  methods  rather  than  on  systematic 
historical  lectures.  Such  instruction  will  best  be  given  in 
separate  premises  easily  accessible  to  all  departments,  where 
the  objects  for  demonstration  should  be  collected  and  classified 
and  where  special  research  can  be  carried  on. 


JOHN  HUNTER:  HIS  LIFE  AND  LABORS.1 

M.  D.,  Baltimore,  Md. 


By  C.  W.  G.  Eohrer 

For  several  years  1  have  been  pleasantly  engaged  in  col- 
lecting the  works  of  John  Hunter,  the  founder  of  scientific 
surgery.  I  now  have  them  complete;  and  for  this  reason 
I  venture  to  bring  before  you  a  brief  review  of  the  life  and 
labors  of  one  with  whose  career  you  already  are  reasonably 
familiar. 

Birth  and  Parentage. 

John  Hunter  was  born  at  Long  Calderwood,  Scotland,  on 
the  13th  of  February.  1728.  Long  Calderwood  is  a  small 
estate  still  belonging  to  his  descendants,  improved  by  a  good 
stone  house  two  stories  high,  situated  about  eight  miles  from 
Glasgow,  in  the  parish  of  East  Kilbride,  county  of  Lanark. 
Here,  in  the  second  story  room  above  the  kitchen,  John 
Hunter  was  born.  There  is  some  doubt  concerning  the  exact 
date  of  his  birth,  but  the  one  given  above  accords  with  that 
of  the  parish   register.2 

Strange  to  relate,  Everard  Home,  in  his  "  Life  of  Hun- 
ter," prefixed  to  the  first  edition  of  the  "  Treatise  on  Blood, 
Inflammation,  and  Gunshot  Wounds,"  gives  the  14th  of  July 
as  the  correct  date.     This  is  manifestly  wrong.     The  Htk 


1  Paper  read  at  the  meeting  of  the  Johns  Hopkins  Hospital 
Historical  Club,  January   13,  1913. 

2  The  following  letter  from  the  registrar  for  the  parish  of  East 
Kilbride  to  Dr.  James  Watson,  the  president  of  the  Faculty  of 
Physicians  and  Surgeons  of  Glasgow,  together  with  the  accom- 
panying register,  are  added  as  authority  for  any  future  biogra- 
pher of  John  Hunter,  and  will  doubtless  be  read  with  interest:  — 

East  Kilbride,  29  March,  1859. 
Sir: — I  HAVE  searched  the  records  of  Births  and  Baptisms 
for  this  parish  and  have  found  the  name  of  John  Hunter,  and 
send  you  the  Extract.  You  will  observe  that  the  Christian  name 
of  his  mother  is  blank,  and  the  place  of  birth  a-wanting,  neither 
being  in  the  Register.  On  making  further  search,  I  found  the 
name  of  a  sister  "  Isobel,"  two  years  older  than  John  the  same 
omission  occurs  with  the  name  of  the  mother;  but  the  place  of 
birth  given  is  Calderfield  and  I  am  of  opinion  that  the  farm 
now  known  as  Long  Calderwood  would  at  one  time  be  divided 
into  two  farms  named  respectively  Calderfield  and  Long  Calder- 
wood a  circumstance  very  common  in  this  Parish  and  I  am  led  to 


of  February  is  the  date  on  which  the  anniversary  of  his  birth 
is  celebrated  by  the  Eoyal  College  of  Surgeons  of  England, 
and  which  he  himself  observed  as  his  birthday ;  but  "  prob- 
ably ",  as  Stephen  Paget  writes,  "  he  was  born  during  the 
night  of  the  13th-14th  and  in  the  room  over  the  kitchen." 

He  was  the  son  of  John  Hunter  and  Agnes  Hunter,  his 
wife,  whose  maiden  name  was  Paul.  They  were  married  on 
December  30,  1707.  His  father,  who  appears  to  have  been 
a  small  farmer  living  on  his  own  estate,  was  descended  from 
a  very  old  Scotch  family,  probably  of  Norman  origin,  the 
Hunters  of  Hunterston  3  in  Ayrshire,  whose  history  goes  back 


this  conclusion  by  the  name  of  the  farm  adjoining  that  in  question 
being  likewise  Long  Calderwood,  and  no  place  known  to  me  here 
having  the  designation  of  Calderfield. 

I  am,  Sir,  Yours,  &c, 

Matthew   Dalglish,   Registrar. 
Dr.  James  Watson, 

153,   St.   Vincent   Street,  Glasgow. 

Copy  of  Register  Enclosed. 

"John,  a  lawful  son  procreate  between  John  Hunter  and  

Paul,   born  February   13th   and   baptized  March   30th,   1728." 

Extracted  by  me  from  the  Register-Book  of  Births  and  Baptisms 
for  the  parish  of  East  Kilbride,  in  the  county  of  Lanark,  this 
28th   day   of   March,    1859. 

Matthew  Dalglish.  Registrar. 

In  confirmation  of  the  correctness  of  the  registrar's  notion,  W. 
Hunter  Baillie,  the  grandnephew  of  John  Hunter,  wrote  as  fol- 
lows to  John  F.  South,  vice-president  of  the  Royal  College  of 
Surgeons,   under   date   of  April   9,   1859: 

"  In  looking  at  an  old  map  I  have  of  Long  Calderwood  farm 
and  mansion,  which  belong  to  me,  I  find  that  a  portion  of  this 
small  property  was  called  Calderfield,  and  that  the  larger  portion 
was  named  Long  Calderwood.  Upon  this  latter  stands  the  house 
which  I  have  always  heard  was  the  birthplace  of  William  and 
John  Hunter.  It  was  externally  in  good  repair  when  I  saw  it  a 
few  years  since,  and  is  still  serviceable  for  farming  purposes, 
such  as  lodging  for  farm  servants,  &c.  The  house  used  for  habita- 
tion by  the  farmer  is  on  another  part  of  the  property." 

3  The  old  manor-house  of  Hunterston,  with  its  tower  of  great 
antiquity,  is  still  standing:  once  a  strong-hold,  now  a  farm-house. 
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I  to  the  thirteenth  century.    He  was  a  man  of  refinement  and 
I   of  some  education,  with  a  high   moral   and   religious    - 
I    He   was    nearh    seventy   years   old    at    the   time   of   John's 
I   birth,  who  was  the  youngest   of  ten  children,  five  dying  in 
I    infancy.     He  died  in  173S'  at  the  age  of  seventy-eight    The 
I    mother  was  the  daughter  of  a  respectable  citizen  of  Glasgow. 
I    According  to  M.  Baillie,  she  was  "  a  woman  of  great  worth 
and  of  considerable  talents."'    John  was  thus  left,  at  the  age 
of  ten,  to  her  sole  car.'  and,  although  a  woman  of  strong 
mind,  she  was  particularly  indulgent   to  him.     She  died  on 
ber  3d,  1751,  aged  sixty-six  years. 
Jan*  of  the  brothers  who  attained  to  manhood, 

was  born  in  1"  L5.  He  was  brought  up  to  the  law,  but  in  17 12 
he  went  to  London  to  visit  his  brother  William,  who  was  at 
that  time  a  teacher  of  anatomy,  and  was  so  captivated  by  his 
brother's  pursuits  that  he  relinquished  the  law  to  Income  a 
practitioner  of  medicine.  Intense  application  to  anatomy 
impaired  his  health  and  made  it  necessary  for  him  to  return 
to  Long  Calderwood,  where  lie  died  of  a  pulmonary  hemor- 
d  1743,  in  the  twenty-ninth  year  of  his  age.  He  was 
a  young  man  of  pleasing  address,  and  brilliant  promise.  Wil- 
liam said  of  him,  that  if  he  had  lived  to  practice  physic  in 
London,  nothing  could  have  prevented  bis  rising  to  the  top  of 
his  profession. 

William,  born  on  the  23rd  of  May.  1718,  early  rose  to 
unrivalled  distinction  as  a  teacher  of  anatomy  in  London, 
attained  a  professional  reputation  which  could  not 
(■■■.  d<  d.  and  a  celebrity  second  only  to  that  of  his  brother 
John.  He  was  cot  only  famous  as  a  physician  and  physiol- 
ogist, hut  also  as  the  founder,  so-called,  of  scientific  mid- 
wifery. It  was  under  the  fostering  care  of  this  elder  brother 
ihn  was  initiated  into  those  pursuits  in  which  he  soon 

al  of  his  instructor.    He  died  in  London. 
;  March,  1783,  universally  mourned  and  lamented. 
The  younger  daughter,  Dorothea,  married  Rev.  James  Bad- 
lie,  the  minister  at  Hamilton,  near  Kilbride,  from  whom  de- 
I  the  illustrious  Hr.  Matthew  Baillie.  and  the  no  less 
distinguished  Hie,  an  authoress  of  high  repute  and 

one  of  Sir  Walter  Scotfs  closest   friend-. 

DOD     \M>    Vol  Til. 
Very    little    is   known   of   the   boyhood   and   youth   of  John 
Hunter.     His  biographers  are  unanimous  in  Btating  that  be 
was  wilful  and  disobedient,  and  much  given  to  idleness.     A.1 

the  game  time  he  was  g ]  ;it  outdoor  games,  and  observani  of 

nature.  While  be  i  ared  little  for  hooks  his  mind  was  not  wholly 
inactive,  as  the  following  Btatemeni  concerning  himself  will 
show:    "When  1  was  a  hoy.  I   wanted  to  know  all  about  the 

A  report  of  the  house,  written  in  iM',7.  says  that  it  has  not 
changed  since  17^s.  except  that  it  was  then  thatched  ami  is  now 
slated,  and  two  rooms  downstairs  have  been  thrown  into  one. 
From  Hunter  of  Hunterston  was  descended  Francis  Hunter,  John 
Hunter's    paternal    grandfather. 

is  the  date  given  by  Ottley.  According  to  Dr.  S.  Foart 
Simmons,  the  correct  date  is  October  30,  i;n.  This  would  make 
Hunter  thirteen  years  old  at  the  time  of  his  father's  death. 


rl",llU  •""'  >  -I  why  the  [<  .,!  color  in  the 

autumn  ;  I  watched  the  ants,  be  idpoles,  and  caddis- 

3tered  people  wit  .,;„„,,  „),,,,   . 

knew  or  cared  anything  about." 

above,  after  all.  is  perhaps  the  besl  education  he  .-.mid 
have  had  for  sharpening  his  -  erve,  and  bringing 

his  reasoning  powers   to  hear  upon   problems  of  the  highest 
inter,  st.   in  the   pursuit  of  which  he   was   late,-  | 
acknowledged  leader.    A-  si,-  J  .:ll,i  ,,,-  |,jm.   ..  ]|(. 

was  impelled  to  obtain  knowledge  by  intellectual  self-exertion. 
and  like  an  athl.te  restless  in  I  of  hi-  strength,  bo 

he  could  not  rest:  he  could  not  hut  search,  and  watch,  and 

m  nature;  he  must  compel  her  to  answer,  and  I 
set   ii-   limit    to  In-  search.     Within  the  range  of  thi 
world  of  life  he  must  seek  by  every  method  of  inquiry, 
kind  ami  degree  of  know  |. 

Al  l!''  'i.  learning  that  his  brother-in-law,  a 

cabinet-maker  at  Glasgow,  man  :,  r  whom  he 

loved,  was  laboring  under  pecuniary  embarrassment,  he  paid 
him  a  visit,  and  for  a  time  assisted  him  in  his  but 
"ii  apprentice  but  as  a  volunteer,  working  probably  at  small 

iplj   I'm-  his  board  and  clothing.     It  was  tl 
cumstance  which  induced  some  of  his  envious  contemp 
I"  assert  that  in  early  life  he  had  been  a  wheelwright  or  a 
carpenter:1  a  statement    for  which   then    i-  not    the  slightest 
foundation  in  truth.    For  three  years  he  generously  aided  his 
brother-in-law,  hut  tiring  of  an  occupation  which  was  in  no 
wise  congenial  to  him,  he  was  seized  with  a  desire  to  visit  his 
William,  who  had  I n  living  for  some  time  in  Lon- 
don, and  had  up  a  large  and  lucrative 
practice,  and  was  growing  rapidly  in  reputation.    Be 
him.  asking  leave  to  come  and  he  his  assistant  in  his  anatom- 

ar<  In- ;  or,  if  thai  -  lould  not  be  accepted,  ex- 

l  a  wish  to  enlist  in  the  army.     In  answer  he  n 
a  very  kind  invitation  from  his  brother,  and  immediai 
off  for  London,  where  be  arrived  in  September,  1748,  about  a 
fortnight  before  the  commencement  of  the  autumnal  c 
lectures.    An  arrangement  was  promptly  made  by  which  .John 
became  an  assistant  to  his  brother.     Herein  was  arousi 
latent   fin-  of  his  remarkable  genius,  which  nevi 
burn  from  that  auspicious  moment  until  the  day  of  his  widely- 
lamented   death.     Ill-   reception   in    London   is  described   b\ 
3i  mm  1  D.  I  Iross,  in  the  follow  ing  words  : 

The   ii  rdlal,  and  ar- 

rangements  v. 

I    in    William  |j  !i    only 

recently    opened,    bad    already    acquired    marked    celeb 
account  of  their  educational  advantages     it  was  there  thai  young 
Hunt)  i 


•Reference  is  bere  madi  a   p.   10, 

of   his   "Life   of    Hunter,"   which 

"  A    w  'it II    tin1 

event  of  William  Hunter  ubllc  lecturer  in  u 

■    of   his   future   occupatlo 
him    to  iwn    the 

chisel,  the  rule,  and  the  mallet:   ami  take  up  the  ].- 
pipe,  and   the   pre 
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the  incubus  which  had  so  long  oppressed  his  soul.  A  new  life 
broke  in  upon  him;  his  ambition  was  aroused;  industry,  steady 
and  unremitting,  took  the  place  ot  idleness,  and  the  undecided, 
wavering,  erring  youth,  stimulated  by  the  new  atmosphere  in 
which  he  was  now  daily  immersed,  assumed  the  attitude  and  the 
assured  character  of  the  philosopher  and  the  student  of  nature. 
Who  or  what  brought  about  these  wonderful  changes  in  the  life 
and  conduct  of  this  young  man,  so  sudden,  so  unexpected?  It  is 
not  difficult  to  answer  the  question.  It  was  simply  William  Hun- 
ter, and  the  influence  of  his  example.  John  saw  the  wonderful 
things  which  his  brother  was  doing  in  building  up  a  great  ana- 
tomical museum,  and  it  is,  therefore,  not  surprising  that  his  tastes 
should  soon  have  taken  a  similar  direction." 

Early  Education. 

Hunter's  preliminary  education  had  been  almost  wholly 
neglected,  a  lack  which  was  never  made  good,  and  which,  in 
his  maturer  years,  he  never  ceased  to  regret.  Before  his 
father's  death  he  had  been  sent  to  a  Latin  school  at  Kilbride, 
where  he  made  no  progress  in  his  studies,  and  from  which 
he  was  removed.  Later  he  went  to  -the  grammar-school  of 
Glasgow,  but  he  had  little  or  no  taste  for  books  and  preferred 
sports  to  study. 

He  tried  to  remedy  his  ignorance  of  the  fundamental 
branches  in  1753'  by  entering  St.  Mary's  Hall,  Oxford,  as  a 
gentleman  commoner.  The  motives  which  led  him  to  take 
this  step  are  not  satisfactorily  explained  by  any  of  his 
biographers,  but  it  seems  probable  that  he  was  urged  to  do  so 
by  his  brother  and  friends.  His  brother  was  very  anxious 
that  he  should  abandon  surgery  and  study  medicine,  which 
was  regarded,  and,  perhaps  not  without  reason  in  the  then 
existing  state  of  the  science,  as  a  higher  branch  of  the  healing 
art.  With  this  end  in  view  it  was  deemed  very  desirable  that 
John  should  have  a  sound  knowledge  of  Greek  and  Latin,  as 
no  physician  was  considered  properly  educated  without  it. 

The  effort,  however,  proved  abortive.  Hunter  was  now 
twenty-five  years  of  age,  and  he  had  no  disposition  to  shut 
himself  up  in  a  college,  or  to  give  up  the  idea,  formed  soon 
after  he  settled  in  London,  of  becoming  a  great  surgeon. 
He  looked  upon  such  studies  as  a  waste  of  time;  and  in 
referring  to  the  subject  some  years  afterwards,  in  a  conversa- 
tion with  Sir  Anthony  Carlisle  he  thus  feelingly  expressed 
himself:  "They  wanted,"  he  said,  "to  make  an  old  woman 
of  me,  or  that  I  should  stuff  Latin  and  Greek  at  the  Uni- 
versity; but,"  added  he,  significantly  pressing  his  thumbnail 
on  the  table  "  these  schemes  I  cracked  like  so  many  vermin 
as  they  came  before  me."8 

One  cannot  but  regret  that  Hunter  did  not  carry  out  the 
wishes  of  his  friends.  A  little  "  stuffing  "  of  Latin  and  Greek 
would  have  been  of  vast  benefit  to  him,  in  preventing  those 
errors  of  style  and  literary  composition  which  so  greatly  dis- 
figure and  obscure  his  writings. 


" "  John  Hunter  and  his  Pupils,"  p.  13. 

7  In  the  buttery  book  at  St.  Mary's  Hall  the  date  of  Hunter's 
admission    is   given   as   June    5,   1755. 

"  Ottley's  "  Life  of  John  Hunter  "  Palmer's  Edition,  vol.  I,  page 
14,  London,  1837. 


Medical  Training. 

Hunter  received  much  of  his  inspiration  and  medical  train- 
ing from  three  celebrated  teachers — his  brother,  William 
Hunter,  William  Cheselden,  and  Percivall  Pott.  Symonds,' 
his  brother's  assistant  in  the  dissecting  room,  also  gave  him 
much  instruction. 

Having  been  duly  installed  as  assistant  he  set  resolutely 
to  work.  He  took,  as  it  were,  a  new  lease  on  life.  Languor 
and  indecision  gave  way  to  steady,  unremitting  toil,  sustained 
by  a  definite  purpose.  It  is  stated  of  him  that  "he  did  not 
work  in  Anatomy,  as  is  usually  done,  for  a  few  hours  in  the 
day,  but  was  employed  in  it  from  the  rising  to  the  setting  of 
the   sun." 

The  first  task  assigned  to  him  was  the  dissection  of  the 
muscles  of  an  arm,  which  was  so  well  and  so  rapidly  done 
that  lie  was  next  set  to  preparing  an  arm  in  which  all  the 
arteries  were  injected,  and  these,  as  well  as  the  muscles,  were 
to  be  exposed  and  preserved.  This  labor  was  also  performed 
in  so  satisfactory  a  manner  as  to  elicit  the  highest  commen- 
dation from  his  brother,  who  predicted  his  future  greatness 
as  an  anatomist,  and  told  him  "he  should  not  want  for  em- 
ployment." His  proficiency  as  a  practical  anatomist  was  so 
very  rapid  that,  before  the  end  of  twelve  months,  he  was 
intrusted  with  the  preparation  of  his  brother's  subjects  for 
his  anatomical  lectures. 

The  summer  of  1749  was  spent  by  Hunter  at  Chelsea  Hos- 
pital, under  the  instruction  of  the  celebrated  Cheselden. 
Under  this  worthy  master  he  learned  the  first  rudiments  of 
surgerv,  an  exceptional  opportunity  which  came  to  him  at  the 
request   of   his   brother. 

In  the  succeeding  winter  he  was  so  far  advanced  as  to 
become  demonstrator  of  anatomy,  assisting  and  directing  the 
pupils  in  the  dissecting-rooms,  while  his  brother  confined  his 
attention  almost  exclusively  to  the  regular  lectures  in  the 
class-room. 

The  assiduous  discharge  of  these  most  laborious  duties 
gave  Hunter  full  employment  during  the  winter  of  1749-50. 
During  the  summer  he  resumed  his  attendance  at  the  hos- 
pital at  Chelsea.  In  1751  he  entered  St.  Bartholomew's  Hos- 
pital as  surgeon's  pupil  to  Percivall  Pott,  another  great  lumi- 
nary in  British  surgery.  In  1754  he  became  surgeon's  pupil 
at  St.  George's  Hospital.  In  the  winter  of  1755,  seven  years 
after  his  arrival  in  London  and  after  he  had  acted  as  assist- 
ant for  five  years,  he  was  admitted  to  a  partnership  in  his 
brother  William's  private  school  of  anatomy."  Besides  a 
certain  portion  of  the  course  of  lectures  allotted  to  him,  lie 
gave  lectures  when  his  brother  was  called  away  to  attend  his 
patients. 

Professional  Car  em;. 

Hunter's  professional  career  may  be  said  to  have  begun 
in  May,  1756,  when  he  was  appointed  house-surgeon  to  St. 

9  Sometimes   spelt   "Simmons,"   and   also   "  Symons." 
10 1  have  purposely  refrained  from  making  even  brief  allusion 
to  Hunter's  differences  with  his  brother  William,  as  these  unfor- 
tunate occurrences  will  be  fully  narrated  in  a  subsequent  paper 
on  William  Hunter. 
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George's  Hospital,  which  position  he  retained,  however,  only 
for  the  short  space  of  five  months.  The  reason  of  his  resig- 
nation is  not  recorded,  but  it  was  probably  because  he  longed 
to  return  to  the  more  congenial  work  of  the  dissecting  room." 
He  worked  for  ten  years  on  human  anatomy,  oaring  which 
period,  as  Everard  Homo  informs  us,  "  he  made  himself  mas- 
tor  of  what  wns  already  known,  as  well  as  made  some  addition 
to  that  knowledge."  Some  of  his  discoveries  called  forth  the 
highest  commendations  of  Baron  Haller,  then  considered  the 
first  physiologist  in  Europe,  and  still  command  admiration. 
At  thai  time  he  also  began  his  studies  in  < iparative  anat- 
omy, a  new  and  untrodden  field  of  scientific  inquiry  in  which 
-  soon  to  become  a  distinguished  authority.  Unfortu- 
nately, owing  to  his  incessant  labors,  his  health  was  beginning 
to  suffer.  In  the  spring  of  1759  he  was  attacked  with  inflam- 
mation of  the  lungs,  from  which  he  made  a  tardy  recovery, 
Lse  leaving  in  its  wake  certain  sympi  estive  of 

pulmonary  tuberculosis.13  He  was  strongly  advised  to  go 
abroad;  and  in  October,  1760,  through  the  agency  of  his 
friends,  he  was  made  a  staff-surgeon  in  the  army.  In  the 
following  spring  he  went  with  the  army  to  Belleisle,  off  the 
western  coast  of  France.  He  served  as  senior  surgeon  on 
v.  both  in  Belleisle  and  in  Portugal,  till  the  year  1763, 
when  peace  having  been  proclaimed,  he  returned  to  Ed 
completely  restored  to  health,  and  set  i  in  Golden  Square, 
London,  to  start  practice  as  a  surgeon.  He  soon  found  that 
his  half-pay  as  a  military  surgeon,  and  the  emoluments  de- 
rived from  private  practice,  were  inadequate  for  his  support. 
Therefore,  in  order  to  increase  his  income,  he  taught  pi 
anatomy  and  operative  surgery  for  several  winters.  I 
took  private  pupils,  each  of  whom  was  apprenticed  to  him  for 
ire,  at  a  fee  of  five  hundred  guineas  (about  $2,650.00), 
which  included  board  and  lodging.  Among  his  private  pupils 
whom  he  continued  to  receive  until  within  a  short  time  of  bis 
Edward  Jenner,  John  Abernethy,  Henry  Cline, 
Philip    3  Cooper,    Everard    Heme,    and 

• 

At  this  time  Hunter  resumed,  with  unabated  zeal,  his  re- 
searches in  comparative  anatomy  and  physiology.  Finding 
that  bis  experiments  could  not  be  conducted  properly  in  the 
midst  of  a  large  city,  in  1764  be  purchased  two  acres  of 
ground  about  two  mile-  from  London,  beyond  Brompton,  and 
built  upon  it  a  small  bouse  to  suit  himself,  w 
's  Court. 

In   1768  a  vacancy  on  the  surgical  staff  occurred 
-  Hospital,  and   Hunter  became  a  candidate   fi 
position.    Aided  by  his  brother  William,  he  v 
to  the  hospital,  where  he  Berved   until  his  death,  twenty-live 
years  later. 

Soon  after  his  appointment         -  Hospital  he 

11  In  1757,  at  the  age  of  29  years.  Hunter  was  made  Prosector 
and  Demonstrator  in  Dr.  William  Hunter's  Theatre  of  Anatomy. 
In  Great  Windmill  Street  (Professor  Owen). 

"There  was  a  tuberculous  taint  in  the  Hunter  family,  James, 
an  older  brother  of  John,  dying  of  "a  spitting  of  blood,"  in  the 
twenty  ninth  year  of  his  age,  as  stated  in  a  preceding  paragraph. 


though  the  corporation  embrao  -dent  men.  B 

bad  so  lit!  i 

ings  or  took  any  active  part  in  its  deliberal 

In  the  winter  of  |  rmined  to  become  a  pub- 

lic  lecturer   on    thi  nd    principli  ry,    his 

-  for  which  were  u£ 
his  cour.-e.     lie  stated  that  be  bad  so  frequent] 

deliv- 
ered as  t  lie  found 

or  two 
•  lectures  gratuitously  t 
'<  Hospital,  and  in  1775  publi  i  in  his 

house  in  Jenny n   S 

.  Contributions  to  Mi  on  w.  s, 

Hunter  made  many  notable  contributions  to  medicin 
surgery.     Several  of  his  early  ;  published,  u 

in   Dr.   William   Hunter's   "Medical    I 
are:    \n  account  of  bis  injecting  thi 
the  descent  of  that  body,  with  s  on  the  her: 

genita,  and  ;  nts  in  proof  of  I  I  being 

absorbents. 

Anion  in  human  anatomy,  and  his  contri- 

butions to  that   -  the  follow  ■ 

He  traced  the  ramification   of  the  olfactory   nerves   upon   the 
mucous  membrane  of  the  nose,  and  discover*  d  of  some 

of  the  branches  of  the  fifth   pair  of  nerves— the  trifacial. 

He  traced,  in  the  gravid  uterus,  the-  arteries  of  the  ul 
their  termination   in  the   plai 

He  was  the  first  to  demonstrate  the  function  of  the  lymphatic 
vessels  as  absorbents   in   the  human  economy. 

In  the  course  of  his  inquiries  in  comparai 

ued  from  animal 
other  i1 
have  a  distinct  bearing  upon  human  inc.! 

He  ascertained  thi  tnlmal  and    • 

stances  undei 
juice. 

Hi 

,  r,  which  I 
retains  its  shape  during  Its  growth. 

He  explained  the  i  Hon  by  wide'.    . 

of  bone  is  bi  i  the  Living. 

In  1776  Kunti  i 
ently  drowned,     tn 

■  M 

formldal 

,.  the  bi 
light  in  Sndii 

■  r  each  ' 
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The  prevention  of  rabies  or  hydrophobia  early  engrossed 
Hunter's  attention,  and  lie  was  one  of  the  first  surgeons  who 
taught  that  deep  excision  of  the  wounded  structures  is  the 
most  successful  method  of  operation. 

He  also  made  experiments  upon  the  transplantation  of 
l' <lii   in  ilir  human  subject,  and  upon  skin  grafting." 

The  most  remarkable  operation  associated  with  Hunter's 
name  is  the  one  in  which  he  tied  the  femoral  artery  in  the 
"aponeurotic  space  in  the  middle  third  of  the  thigh,"  in  what 
lias  since  been  termed,  and  rightly,  "Hunters  canal,"  for  the 
cure  of  a  popliteal  aneurism.  This  one  feat  of  surgical  dar- 
ing, novel  alike  for  its  resourcefulness  and  originality,  is  in 
itself  sufficient  to  give  him  undying  fame.  It  was  performed 
in  December,  1785,  at  St.  George's  Hospital.  The  particulars 
of  this  case  are  given  in  the  London  Medical  Journal,  and  in 
the  Transactions  of  a  Society  for  Improving  Medical  and 
Chirurgical  Knowledge.  The  patient,  a  coachman,  forty-five 
years  of  age,  in  six  weeks  walked  away  from  the  hospital 
cured. 

In  his  "Lectures  on  the  Principles  of  Surgery"  (Palmer's 
edition,  vol.  I.  p.  551,),  he  comments  upon  this  operation,  as 
follows : 

In  December,  17S5,  I  performed  the  operation  at  St.  George's 
Hospital,  in  a  case  of  popliteal  aneurism,  in  a  manner  different 
from  that  ordinarily  practiced,  and  with  success.  ******  I  would 
only  observe,  that  in  future  I  would  advise  only  tying  the  artery 
in  one  part,  and  not  to  endeavor  to  unite  the  wound  by  the  first 
intention.  In  that  case  four  ligatures  were  applied  upon  the 
artery. 

The  three  important  principles  on  which  the  Hunterian 
operation  is  founded  are  : 

1st.  That  the  impulse  of  the  blood  into  the  aneurism  being 
restrained  by  a  ligature  placed  on  the  artery  above  the  tumor, 
the  further  progress  of  the  disease  will  be  checked,  without  the 
necessity  for  a  ligature  being  also  placed  on  the  artery  below  the 
tumor. 

2d.  That  the  powers  of  absorption  would  suffice  for  the  removal 
of  the  coagula  in  the  sac,  and  the  necessity  for  opening  it  be 
thus  done  away  with. 

3d.  That  the  anastomosing  vessels  of  the  limb,  in  their  natural 
state,  would  be  capable  of  immediately  taking  on  such  increased 
action  as  would  suffice  for  carrying  on  the  circulation  to  theparts 
below  the  point  at  ivhich  the  main  artery  was  tin/. 

1 1  is  a  singular  fact  that  Hunter  foreshadowed  the  princi- 
ples which  now  guide  the  surgeon  in  the  treatment  of  club- 
foot and  similar  deformities.  In  1767  he  ruptured  his  tendo 
Achillis,  a  circumstance  which  led  him  to  institute  a  series 
of  experiments  upon  the  reunion  of  divided  tendons  in  the 
dog. 

Books  and  Publications. 

Hunter's  merits  as  an  author  are  truly  great.  Notwith- 
standing bis  want  of  scholarship,  and  the  labor  with  which  he 
composed,    he    was    a    prolific    writer.      Like    his    celebrated 

""May  we  not  claim  for  him."  says  Sir  YA'm.  Fergusson,  with 
reference  to  these  experiments,  "  that  he  anticipated  by  a  hundred 
years  the  scientific  data  on  which  the  present  system  of  human 
grafting  is  conducted?"     {Hunt.  Orat.,  1871,  p.  17.) 


teacher  and  older  brother,  William,  he  early  formed  the  habit 
of  committing  his  views  to  writing,  even  when  he  did  not 
intend  to  give  them  immediate  publicity.  Owing  to  an  unfor- 
tunate circumstance  (the  burning  of  the  Hunter  MSS.,  by 
Sir  Everard  Home,  in  July,  1823),  much  that  he  wrote  never 
met  the  public  gaze.  Many  of  his  early  contributions,  especi- 
ally those  on  comparative  anatomy  and  physiology,  found 
their  way  into  the  '  Transactions  of  the  Eoyal  Society  and 
other  similar  publications,  where  they  elicited  much  attention. 

Hunter's  first  systematic  work  was  his  "Treatise  on  the 
Natural  History  and  Diseases  of  the  Human  Teeth,"  the 
first  part  of  which  was  issued  in  1771,  and  the  second  seven 
years  after  (17TS).10  The  work  was  well  received,  and 
greatly  enhanced  his  reputation  as  an  acute  observer  and 
investigator.  His  attention  seems  to  have  been  originally 
directed  to  the  subject  by  the  deplorable  state  of  dentistry, 
which  was  almost  solely  confined  to  the  barber  or  ignorant 
mechanic,  whose  chief  occupation  consisted  in  extracting  and 
plugging  teeth. 

On  pp.  121  and  122,  of  Part  I,  in  his  remarks  entitled  "  Of 
the  Diseases  of  the  Teeth,"  he  says : 

The  Teeth  are  subject  to  diseases  as  well  as  other  parts  of  the 
body.    Whatever  the  disorder  is  that  affects  them,  it  is  generally 


13  On  the  occasion  of  the  publication  of  Part  II,  a  new  title-page 
was  added  to  Part  I,  and  the  two  (being  bound  together)  were 
sold  as  the  second  edition. 

The  full  title  of  Part  I,  which  consists  of  12S  quarto  pages,  is: 

The 

NATURAL  HISTORY 

of  the 

HUMAN  TEETH: 

Explaining  their 

Structure,    Use,    Formation, 

Growth,  and  Diseases. 

Illustrated  with  Copper-plates. 

By  John  Hunter,  F.  R.  S. 

Surgeon  Extraordinary  to  the  King,  and   Fellow  of  the 

Royal  Society. 


London, 
Printed  for  J.  Johnson,  No.  72,   St.   Paul's  Church-yard. 

MDCCLXXVIII. 

The  full  title  of  Part  II,  also  containing  128  quarto  pages,  is: 

A 

PRACTICAL  TREATISE 

on  the 

Diseases 

of  the 

TEETH; 

Intended  as  a 

Supplement 

to  the 

Natural  History  of  those  Parts. 

By  John   Hunter, 

Surgeon   Extraordinary  to   the  KING,  and  Fellow   of  the   Royal 

Society. 

London. 

Printed   for  J.  Johnson,  No.  72,   St.   Paul's  Church-Yard, 

MDCCLXXVIII. 
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attended  with  pain;  and  from  this  indeed  we  commonly  first 
know    that   they   are  affected. 

Pain  in  the  Teeth  proceeds,  I  believe,  in  a  great  measure,  from 
the  air  coming  into  contact  with  the  nerve  in  the  cavity  of  the 
Tooth:  for  we  seldom  see  people  affected  with  the  Tooth-ach,  but 
when   the  cavity  is  exposed  to  the  air. 

It  is  not  easy  to  say  by  what  means  the  cavity  comes  to  be 
■  I 

The  most  common  disease  to  which  the  Teeth  are  subject, 
begins  with  a  small,  dark  coloured  speck,  generally  on  the  side 
of  the  Tooth  where  it  is  not  exposed  to  pressure;  from  what  cause 
this  arises  is  hitherto  unknown.  The  substance  of  the  Tooth  thus 
discoloured,  gradually  decays,  and  an  opening  is  made  into  the 
cavity. 

Part  IT  consists  of  ton  chapters,  treating  <>f  a  variety  of 
topics.    For  example,  Chap.  I.  See.  IV.  is  devoted  t" 
sideration  of  gum  boils;  Sec.  VTT.  •  the  Antrum 

Mariner. .    Sec.  I,  of  Chap.  Ill,  is  allotted  to  a  discussion  oi 
the  scurvy  in  the  gums;  while  in  Chap.  IX.  the  transplanting 
of  teeth  is  discussed  pro  and  con.     In  Chap.  X,  pp.   I  .  ■ 
127,   he  relates  the   following  ease   where  a   disorder  of  the 
urethra  was  produced  by  dentition : 

A  boy,  about  two  years  of  age,  was  taken  with  a  pain  and 
difficulty  in  making  water;  and  voided  matter  from  the  urethra. 
I  suspected  that  by  some  means  or  other  this  child  might  possibly 
be  affected  by  the  venereal  poison;  and  the  suspicion  naturally  tell 
on    the   nurse. 

These  complaints  sometimes  abated,  and  would  go  off  alto- 
gether: and  then  return  again.  It  was  observed  a;  last,  'hat  they 
returned  only  upon  his  cutting  a  new  Tooth:  this  happened  so 
often,  regularly  and  constantly,  that  there  was  no  reason  to  doubt 
but   that   it   was   owing   to  that  cause. 

The  text  of  Hunter's  book  on  the  Teeth  shed  by 

sixteen  plates.    It  also  has  a  copious  index.    Th< 
through  three  editions,  the  last  having  been  issued  h 
ten  years  after  Hunter's  death. 

The   "Treatise   on    the   Venereal    Du 

followed  by  a  second  edition  in  1788.    A  third 


"  The  first  edition  was  a  handsome  quarto  volume  of  398  pages, 
illustrated   with    seven   full-page   plates   from   drawings   made   by 
William   Bell,   and   provided   with   a  most  comprehensive   index. 
Its  simple,  but  all-expressive  title  is: 
A 
TREATISE 
on 
THE  VENEREAL  DISK  U3E. 
By  John  Hunter. 
London, 
Sold  at  No.  13,  Castle-Street,  Leicester-Square. 
MDCCLXXXVI. 
The  dedicatory  page  of  this  pioneer  and  famous  publication   Is 
interesting.      It    bears   the   following   inscription: 
To 
SIR  OEOROE   BAKER,  Bart. 
Physician  to  Her  Maji 
President  of  the  College  of  Physicians. 
and 
Fellow   of   the  Royal   Society, 
THIS   WORK 
Is    i  n  s I 
As  a  Mark  of  Est 

By  His  Friend,  and 
Leicester-Square,  Humble  Servant. 

March  30,  1786.  John  Hunter. 


was  issued  by  Everard  II in   1810.     Eaving  been  long 

and  impatiently  expected,  it  at  once  attract 
tion.    Hunter  had  spi  nl  manj  bis  material; 

-  to  produi  |y  upon 

his  personal  observations.    Be  had  seen  much  of  I 
during  army,  and  aft<  rwards  in  civil 

practice,  and  he  felt  that  he 
it-  own   inn  a 

was  for  upwards  of  a  third  of  a  century  the  host  auth 
the  Bubjecl  in  any  language,  and  bis  description  of  the  indu- 
rated i  i  graphic  and  distinct  that  it  will  always 
be  called  by  his  name.    It  runs  in 

This,  like  most  other  Inflammations  whicb  termln 

first    with    an    Itching    in    the    part;     if    II 
thai  is  inflamed,  generally  a  small  pimj 

without    much    hardi  eeming    Inflammation,    and    with 

very  little  tumefaction,  the  plaits  not  being  bo  readily  tumefied 
from  inflammation  as  many  parts  are,  especially  thi 
are  the  chancres  attended  with  so  much  pain  or 
as   those  on    the    prepuce;    but    if    upon    the    franum.   and    more 
especially  the  prepuce,  an  Inflammation  moi  ile  than 

the  former  soon   follows,  or  ai    1  he  Inflamma- 

tion are  more  extensive  and  visible.    Those  parts  i„ 
of  very  loose  cellular  membrane,  afford  a  ready  passage  for  the 
extravasated  juins:    continued   sympathy  also  J    take* 

place  in  them.     The   Itching   is   gradually  changed   to  pain:    the 
surface   of   thi 
wards  ulcerates:    in   others  a  small  pimple,  (,r 

on  the  glans,  which  forms  an  nicer,    A   thickening  of  tie-  part 
comes  on.  which  at   first,  and   while  nf  the  true  venereal  Kind. 
is  very  circumscribed,  not  diffusing  Itself  gradually  anil   Imper- 
ceptibly   into    the    surrounding    parts,    bul    terminating 
abruptly.      Its    base    is    hard,    and    the    edges    a    little    prominent 

When  it  begins  on  the  franum,  or  near  it.  that  pari  is  very  com- 
monly wholly  destroyed,  or  a  I  o  ugh  it. 
which  proves  rather  Inconvenient  in  the  cure,  and 

had  better,  in  such  cases,  he  divided  at  first. 

In     1  i 

quarto  volume,  pi 
this    work    Hunter   had  :ti    infinity   of  ti" 

trouble :  and  before  publ  irl  of  it 

■ 

I  Ir.    Ford    ce,  Dl  ".    Marshal 

the  first  and  second  edil  I   and   public 

1 : 


third  quarto  edition   was  publish 

death,    by    Everard    Home.      This   was   print) 
from  the  first   Instead  of  from  I 

much  pains  to  correct    A  fourth  edition,  In 

with  notes  by  l>r.  .' 

,  rint  from  tl 
elaborated  by  Adan 
■ 

nils   pay,    limit,  r    -; 

■•  i  would  ad 
book   in  the  order  He   «  111  ' 

Introduction  •■■ 
him.     1 
and  ot!.. 

without   adding  sufficiently   »■•  It 

cannot  '  In  hi*  mem- 
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Of  the  "  Treatise  on  the  Venereal  Disease,"  Jesse  Foot  has 
this  to  say  (Life  of  Hunter,  pp.  272  and  273)  : 

The  sale  of  it  was  rapid  at  first  from  curiosity  being  arti- 
ficially raised,  as  the  papers  of  the  day  had  announced  that  it 
was  to  throw  all  former  productions  at  an  humble  distance. 

Hunter's  "  Observations  on  Certain  Parts  of  the  Animal 
(Economy"  was  first  published  in  1786.  It  is  dedicated  to 
Sir  Joseph  Banks,  president  of  the  Royal  Society."  A  second 
edition  appeared  in  1792;  and  in  1837,  a  third,  edited  by 
Richard  Owen.  The  first  two  editions  are  quarto;  and,  like 
the  corresponding  ones  of  the  "Treatise  on  the  Venereal 
Disease,"  were  printed  and  sold  at  Hunter's  own  residence. 
The  third  edition,  the  one  by  Owen,  is  an  octavo  volume  of 
506  pages. 

The  "Treatise  on  the  Blood,  Inflammation,  and  Gun-shot 
Wounds,"  a  work  of  vast  labor  and  the  most  patient  research, 
and  upon  which  Hunter's  fame  as  a  surgeon  and  a  medical 
philosopher  largely  rests,  was  published  in  1794,  under  the 
supervision  of  Dr.  Matthew  Baillie  and  Everard  Home,  only 
about  one-third  of  the  proofs  having  been  revised  by  the 
author  at  the  time  of  his  death.  A  life,  by  Everard  Home, 
was  prefixed  to  the  volume,  but  this,  for  some  reason,  was 
omitted  in  the  succeeding  editions  of  1812,  1818,  and  1828.10 


ory,  and  the  remarks  being  chiefly  practical,  must  be  referred 
to  as  often  as  intricate  cases  occur.  If  therefore  these  chapters 
are  read  in  their  order,  the  student  must  not  be  angry  with  his 
Author  or  himself,  if  he  cannot  keep  up  his  attention  to  every 
minutia.  Whenever  he  has  an  intricate  case,  in  his  own  prac- 
tice, he  will  not  accuse  Mr.  Hunter  of  prolixity." 

A  fifth  edition,  quarto,  consisting  of  429  pages,  with  notes  by 
Sir  Everard  Home,  Bart.,  was  published  in  1S09  and  1810,  it 
being  the  second  edition  by  this  editor,  in  which,  however,  few 
deviations  from  the  first  are  observable.  A  supposititious  title- 
page,  purporting  to  be  the  third  edition,  seems  to  have  been 
added  in  1810,  in  order  to  increase  the  sale.  The  copy  which  I 
possess,  of  this  edition,  came  from  the  library  of  Joseph  Henry 
Green,  who  was  president  of  the  Royal  College  of  Surgeons  of 
England,  in  1859,  when  Hunter's  remains  were  transferred  from 
the  vault  of  St.  Martin's-in-the-Fields  to  Westminster  Abbey. 
It  has  for  a  frontispiece  a  print  of  Sharp's  engraving  of  Rey- 
nolds' celebrated  portrait  of  Hunter. 

M  TO  SIR  JOSEPH  BANKS,  Bart., 
President  of  the  Royal  Society,  &c.  &c.  &e. 
DEAR  SIR, 

As  the  following  Observations  were  made 
in  the  course  of  those  pursuits  in   which  you  have  so  warmly 
interested  yourself,  and  promoted  with  the  most  friendly 
assistance,  I  should  be  wanting  in  gratitude,  were  I  not  to 
address   them   to  you,   as  a  public   testimony  of  the  friendship 
and  esteem  with  which  I  am, 

Dear  Sir, 
Your  obliged  and 
Very  humble  Servant, 
JOHN  HUNTER. 
Leicester  Square, 
Nov.   9,   1786. 

"The  original  edition  of  this  splendid  work  was  issued  in  a 
quarto  volume  of  575  pages,  with  eight  plates.  Prefixed  to  it 
is   an   account   of  Hunter's   life   and  writings,   consisting   of   67 


Abernethy,  in  his  "  Lectures  on  Local  Diseases,"  pays  the 
following  splendid  tribute  to  this  work: 

I  know  of  no  book,  to  which  I  can  refer  a  surgical  student  for 
a   satisfactory    account  of   those    febrile   and   nervous    affections 


pages.     An   engraving  of  his  head   forms   the  frontispiece. 
full  title  of  the  volume  is: 

A 
Treatise 

on 

The   Blood, 

INFLAMMATION, 

and 

Gun-Shot  Wounds, 

By  the  Late 

John  Hunter. 


The 


To   Which   is   Prefixed, 

A  Short  Account  of  the  Author's  Life, 

By   His   Brother-in-Law, 

Everard  Home. 


London : 

Printed  by  John  Richardson, 

For  George  Nicol,  Bookseller  to  His  Majesty,  Pall-Mali. 


1794. 

It  is  dedicated  to  his  Majesty,  the  King,  in  the  following  lauda- 
tory   terms : 

TO  THE  KING. 
MAY    IT   PLEASE    YOUR   MAJESTY, 
In  the  year  1761,  I  had  the  honour  of  being 
appointed  by  your  Majesty  a  surgeon  on  the 
staff  in  the  expedition  against  Bellisle. 

In  the  year  1790,  your  Majesty  honoured  me 
with  one  of  the  most  important  appointments  in 
the  medical  department  of  the  army,  in  fulfilling 
the  duties  of  which  every  exertion  shall  be  called 
forth  to  render  me  deserving  of  the  trust  reposed 
in  me,  and  not  unworthy  of  your  Majesty's  pa- 
tronage. 

The  first  of  these  appointments   gave   me   ex- 
tensive opportunities  of  attending  to  gun-shot 
wounds,  of  seeing  the  errors  and  defects  in  that 
branch  of  military  surgery,  and  of  studying  to  re- 
move them.    It  drew  my  attention  to  inflamma- 
tion in  general,  and  enabled  me  to  make  obser- 
vations which  have  formed  the  basis  of  the  present 
Treatise.    That  offlce  which  I  now  hold  has  af- 
forded me  the  means  of  extending  my  pursuits. 
and  of  laying  this  work  before  the  public. 

As  the  object  of  this  book  is  the  improvement  of 
surgery  in  general,  and  particularly  of  that  branch 
of  it  which  is  peculiarly  directed  to  the  service  of 
the  army,   I   am  led  by  my  situation,  my   duty, 
and  my  feelings,  to  address  it,  with  all  humility, 
to   your   Majesty. 

That  your  Majesty  may  long  live  to  enjoy  the 
love  and  esteem  of  a  happy  people,  is  the  fervent 
wish  of 

YOUR  MAJESTY'S 
MOST  FAITHFUL  SUBJECT, 
AND  MOST  DUTIFUL  SERVANT, 
Leicester  Square,  JOHN  HUNTER. 

May    20.   1793. 


Jakuary,  19]  1. 1 
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which  local  disease  produces,  except  that  of  Mr.  John  Hunter's 
TREATISE   ON   THE   BLOOD,   INFLAMMATION.   &c. 

That  Hunter  was  pre-eminently  fitted  to  write  such  a 
treatise,  the  following  quotation  from  the  advertisement  to 
the  English  edition  will  abundantly  show : 

Mr.  Hunter,  in  the  year  1760,  went  as  senior  surgeon  on  the 
staff  to  Bellisle  and  Portugal,  and  continued  abroad  in  active 
employment  during  the  war,  and  there  acquired  a  complete 
knowledge  of  gun-shot  xcounds,  which  can  alone  be  procured  by 
actual  experience.  In  the  year  1790  he  was  appointed  inspector- 
general  of  hospitals,  and  surgeon-general  of  the  army.  Three 
years  after  this  appointment,  having  long  maturely  weighed  the 
important  subject  of  gun-shot  wounds,  with  the  effects  thereby 
procured  (having  now  had  three  and  thirty  years  ample  experi- 
ence) he  brought  forward  his  immortal  treatise  on  the  blood, 
inflammation,  and  gun-shot  wounds.  The  expectation  of  the  pub- 
lic was  great,  nor  was  it  disappointed;  for  this  work  was  found 
to  answer  the  exalted  reputation  of  the  author.  It  was  not  a  col- 
lection of  the  sentiments  of  others,  but  his  own  observations.  It 
was  wholly  original. 

It  i-  interesting  for  Americans  to  note  that  a  number  of 
the  experiments  contained  in  Hunter's  "  Treatise  on  the  Blood  " 
were  performed  by  one  of  his  American  pupils.  Dr.   Philip 
_   Physick  of  Philadelphia,  later  known  as  icr  of 

American  Surgery. *'    In  this  treatise,  on  p.  94,  Bunter  Bays: 
"■  Many  of  these  experiments  were  repeated,  by  my  desire,  by 
Dr.  Physick.  now  of  Philadelphia,  when  he  acted  as  house- 
surgeon  at  St.  George's  Hospital,  whose  accuracy  I  could 
ad  un"ti."     Hunter  was  so  pleased  with  Physick  that  he 
offered  him  a  share  in  his  business,  which,  fori 
•  :\.  he  declined. 
A  complete  edition  of  Hunter's  works  was  issued  in  London 
in   1837,  in  four  octavo  volumes,  illustrated  by  a  volume  of 
plates  in  quarto,  under  the  supervision  of  James  F.  Palmer.10 
v.  ry  Ottli'v,  Thomas  Bell,  George  B.  Babing- 
ton.  and    Richard  Owen.     Palmer  himself  superintended  the 
publication  of  the  "Lectures  on  the  Principles  of  Surgery," 
ami  on  the  "Treatise  on  the  Blood,  Inflammation,  and  G 

Wounds'*;  to  Bell,  an  eminent  dentist,  was  assigned  the 
trad  of  the  "Teeth  ";  Babington,  a  physician  of  wi 
i  took  charge  of  the  "  Treatise  on  the  Venereal  Disea 

■  In  vol.  I,  of  Palmer's  edition  of  Hunter's  complete  works, 
appears  nttl.ys  admirable  "Life  of  Hunter,"  by  far  the  best 
which  wo  possess.  It  comprises  198  pages.  The  remainder  of 
this  volume  contains  Hunter's  "Lectures  on  the  Principles  of 
Surgery."  Vol.  II  contains  the  two  treatises  on  the  "Teeth,"  and 
the  "Treatise  on  the  Venereal  Disease."  Vol.  ill  is  a  reprint  of 
the  "  Treatise  on  Inflammation,"  comprising  638  pages,  and  an 
elaborate  general  index  to  the  three  volumes,  consisting  of  the 
remaining  38  pages.  Nine  pages  descriptive  of  the  plates  then 
follow,  the  plates  themselves  appearing  in  a  separate  volume, 
quarto  in  size.    Vol.  IV  is  a  reprint  of  the  "Animal  CEconomy." 

In  1m',i  the  scientific  works  of  Hunter  were  published,  in  two 
octavo  volumes,  under  the  and  observations  on 

Natural  History,  Anatomy,  Physiology,  Psychology,  and  Geology." 
These  were  edited  by  Professor  Richard  Owen.  Vol.  I  contains 
observations  on  natural  history,  physiology,  palaeontology,  phy- 
tology.  and  a  treatise  on  animals.  Vol  II  contains  the  observations 
on  comparative  anatomy. 


and  Owen  edited  the  pap  "I  Anatomy  and 

Physiology."  incl  •'  those  published  in  the 

Philosophical    I  ns.     Ottley  furnished  a  1 

Hunter  for  the  first  volume,  which  contains  by  far  tin 
able  and  lucid  account  of  him  and  of  his  writta 
ever  been  written.    The  "  □  the  Principles  of  Sur- 

gery" were  mainly  printed  from  a  copy,  taken  in  short  hand, 
I  ianiel  Rumsey,  a  pupil  .if  Hunter. 
In  1842,  "A  Descriptive  and  Ilh;  .f  the 

Calculi    and   other   Animal    ('•  u    the 

a  of  the  Royal  College  of  Surgeons  in  L 
published.    The  greater  part  of  this  collection,  amount 
about  six  hundred  specimens,  w  I  inter. 

Degiu:i  s  \m>  Ho 

Hunter  received  numerous  testini"  teem  and  ap- 

•  on  from  learned  societies  at  home  and  abl 
as  friendly  recognition  from  his  own  Bovereign.     In  1767  he 
was  made  a  Fellow  of  the  Royal  Society  of  Lon.i 
Surgeon  Extraordinary  to  George  III;  in  1783,  a  mer 
the  Royal  Society  of  Medicine  and  of  the  !.  mj  of 

Surgery  in  Paris;  in  1786,  Deput]  of  the 

army ;  and  in  1789,  four  years  before  his  di 
eral  and  Inspector.     The  Copley  medal  of  t 

tion  in  its  gift,  was  conferred  upon  him 
in  1787,  in  recognition  of  the  value  of  bis 
nal  investigator.     The  American   1"  S       ty,  the 

Royal  Collegi 

of  Edinburgh,  ai 
Belles-Lettres  of  < . 
members. 

Private  Lin:. 

Hunti  life.     Hi 

trious  of  men,  sp<  tiding, 

ally  all  that  he  made.    His  brother-in-law,  - 

as  that  for  '■' 

pounds 

amount 

a  thousand  pounds 

ads. 

In  1768  H 
Square 

William.       I 

llistor 

and  twi 

Unbelt     B 
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stated  that  he  used  the  proceeds  of  the  above  publication  to 
defray  the  expenses  of  his  wedding.  Their  married  life  is  said 
to  have  been  a  happy  one.  Four  children  were  born  unto 
them,  only  two  of  whom  grew  to  maturity. 

In  1783,  Hunter's  lease  of  the  house  on  Jermyn  Street  came 
to  an  end.  His  collection  had  grown  s.o  rapidly  that  he  sought 
for  more  commodious  accommodations,  and  purchased  a  large 
house  on  the  east  side  of  Leicester  Square,  with  the  ground 
behind  it,  and  a  house  on  Castle  Street  (it  was  No.  13),  now 
part  of  Charing  Cross  Road.  He  continued  to  reside  in  Lei- 
cester Square  until  he  died,  with  the  exception  of  the  sum- 
mers, which  were  still  spent  at  Earl's  Court.  Between  the  two 
houses  he  erected  a  building  for  his  museum,  on  which  he 
expended  above  three  thousand  pounds.  It  was  ready  for 
occupancy  in  April,  1785.  Everard  Home,  William  Bell,  and 
a  new  assistant,  Andre,  helped  to  move  the  preparations  and 
arrange  them  in  the  new  building,  which  was  opened  to  visi- 
tors in  1787. 

With  the  exception  of  an  attack  of  pneumonia  in  1759, 
Hunter  enjoyed  excellent  health  during  the  first  forty  years 
of  his  life.  In  1769  he  had  a  severe  attack  of  gout,  and 
another  in  1773,  accompanied  by  a  spasmodic  affection  of  dif- 
ferent parts  of  his  body,  eventually  involving  his  heart.  From 
this  time  his  cardiac  disturbance  was  apt  to  recur  after 
exertion,  fatigue,  or  mental  irritation.11  In  December,  1789, 
four  years  before  his  death,  he  was  suddenly  seized  with  a 
total  loss  of  memory,  lasting  for  fully  half  an  hour.  In  the 
autumn  of  1790,  and  in  the  spring  and  autumn  of  1791, 
his  attacks  of  angina  became  more  and  more  severe;  in  the 
beginning  of  October,  1792,  he  had  one  so  violent  as  to  almost 
cause  his  death." 

In  person  Hunter  was  about  the  middle  stature,  measuring 
five  feet  two  inches  in  height,  uncommonly  strong  and  active, 
very  compactly  made,  but  free  from  corpulency,  and  capable 
of  great  bodily  exertion.  His  shoulders  were  high,  and  his 
neck  short.  His  eyes  and  complexion  were  light,  his  brows 
heavy,  his  cheeks  rather  high,  and,  as  one  of  his  biographers 
(Jesse  Foot)  expresses  it,  his  mouth  was  somewhat  under- 
hung. In  a  word,  his  features  were  rather  large,  and  strongly 
marked.  His  hair,  in  his  youth,  was  inclined  to  red,  but  as  he 
advanced  in  life  it  became  gray,  and  at  length  partially  white. 
His  countenance  was  animated,  open,  and  in  the  latter  part  of 
his  life  deeply  impressed  with  thoughtfulness.  When  an  en- 
graving of  him  was  shown  to  Lavater,  he  said,  "  That  man 
thinks  for  himself."  He  required  little  sleep,  often  working, 
with  hardly  any  intermission,  for  nearly  twenty  hours  out 
of  the  twenty-four.  He  was  unassuming  in  his  manners,  but 
rather  cold  and  reserved  at  times;  in  his  dress  he  was  plain 
and  simple,  and  not  always  neat. 


*■  He  was  accustomed  to  say  that  "  his  life  was  in  the  hands 
of  any  rascal  who  chose  to  annoy  and  tease  him." 

x  In  addition  to  the  above  he  had  a  severe  attack  of  illness  in 
the  spring  of  1777,  and  another  in  17S5.  lasting  about  fifty  days. 


Closing  Years. 

Hunter's  final  hour  came  at  last — death,  sudden  and  unex- 
pected, overtook  him  at  St.  George's  Hospital.  A  special 
meeting  of  the  governors  and  of  the  surgical  staff  of  that 
institution  had  been  called,  to  discuss  business  of  importance 
connected  with  the  admission  of  pupils  and  the  mode  of 
instructing  them.  A  remark  which  Hunter  made  during  the 
discussion  was  flatly  contradicted  by  one  of  his  colleagues. 
This  disturbed  Hunter  immeasurably;  and,  as  a  consequence, 
he  was  seized  with  a  most  excruciating  attack  of  angina.  He 
immediately  ceased  speaking  and  hurried  into  an  adjoining 
room,  to  fight  out  his  pain  by  himself.  His  nephew,  Dr.  Mat- 
thew Baillie,  followed  him  from  the  board-room;  he  went  a 
few  steps,  gave  a  deep  groan  and  fell  into  the  arms  of  Dr. 
Robertson,  one  of  the  physicians  of  the  hospital  who  chanced 
to  be  present,  and  expired. 

Hunter's  brother-in-law  and  assistant,  Everard  Home,  who 
was  in  the  hospital  at  the  time,  was  also  summoned.  Various 
attempts  were  made  for  upwards  of  an  hour  to  restore  anima- 
tion, under  the  hope  that  the  attack  might  prove  to  be  a 
fainting  fit,  such  as  he  had  before  experienced,  but  in  vain. 
His  body  was  placed  in  a  sedan  chair  and  conveyed  to  Lei- 
cester-Square, followed  by  his  now  vacant  carriage.23 

This  most  distressing  event  put  an  end  to  the  business  of 
the  meeting.  The  only  notice  to  be  found  on  the  books  of 
that  day's  proceedings  is  the  following  minute: 

"  Resolved, — That  Mr.  Hunter's  letter  to  this  Board  relating  to 
two  of  the  surgeons'  pupils,  which  was  received  this  day,  be 
preserved  for  future  consideration." 

An  occurrence  so  sad  and  so  unusual  called  forth  a  wide- 
spread sympathy,  and  created  a  profound  sensation  wherever 
Hunter's  name  and  fame  were  known  and  appreciated.  In 
the  language  of  Professor  Gross,  ("  John  Hunter  and  His 
Pupils,"  pp.   26  and  27)  : 

Like  Caesar,  Hunter  was  murdered  by  his  friends,  not  in  the 
senate  chamber,  but  in  the  consultation  room  of  a  hospital  which 
had  so  long  been  the  recipient  of  his  services,  of  which  he  was 
the  chief  ornament,  and  which  should  have  overlooked  his  infirm- 
ities, some  of  them  inherent  in  his  nature  and  others  the  result 
of  long-continued  overwork  of  mind  and  body. 


211  Mrs.  Hunter  survived  her  husband  twenty-seven  years,  dying 
January  7,  1821,  aged  seventy-nine.  According  to  Ottley,  "  she 
was  an  agreeable,  clever,  and  handsome  woman,  a  little  of  the 
bas  bleu,  and  rather  fond  of  gay  society,  a  taste  which  occasion- 
ally interfered  with  her  husband's  more  philosophical  pursuits." 
She  wrote  the  Shepherd's  Song,  "  My  Mother  Bids  Me  Bind  My 
Hair,"  immortalized  by  the  setting  which  Haydn  gave  it;  she 
also  wrote  the  words  for  Haydn's  "  Creation."  In  her  latter 
years  she  published  a  small  volume  of  poems,  which  possess  con- 
siderable merit  as  a  light  effort.  She  was  universally  beloved 
and  esteemed,  retaining  her  wit  and  beauty  to  the  end  of  her 
da'ys.  The  Hunterian  orator  of  1821  paid  to  her  memory  this 
heavy  compliment  —  that  "she  had  sustained  an  honourable 
widowhood,  estimable  for  talents  of  her  own,  and  venerable  as 
the  relict  of  her  illustrious  husband." 


January,  1914.] 
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Even  Jesse  Pool  was  moved  to  eulogistic  expression  when 
he  wrote  the  following  ("  Life  of  John  Hunter,"  p.  . 

On  being  told  of  this  event,  on  the  same  day,  I  recollected 
seeing  the  bay  stallions  returning,  through  Piccadilly,  hom\ 
without  their  master;  and  this  circumstance  introduced  to  my 
reflection  the  sympathy  which  Virgil  has  attributed  to  the  war- 
horse  of  young  Pallas  in  his  funeral  procession 

Post  brllator  Equus.  positis  insignibus    i:thon 
It  lti<  hrumans. 

Hunter's  death  occurred  on  Wednesday,  October  16, 

in  the  sixty-fifth  year  of  his  age.     On  the  following  T 
(October  22)   his  body  was  interred"  in  one  of  the  public 
vaults  of  the  church  of  St.  Martin's-in-the-Fields,  the  ol 
being  attended  only  by  the  family  and  a  few  intimate  medical 
friend-. 

rformed  by  Everard  Home  and   Dr.  Mat- 
thew  Baillie,  amply  confirmed  the  diagnosis  of  his  friend 
and  pupil,  Pr.  .Tenner.     It  revealed  the  existent 
Hon  of  the  mitral  valves  of  the  heart  and  dilatation 
aorta,  with  thickening  of  its  valves  and  degeneration  of  its 
The  coronary  arteries  were  converted  into  lorn:,  rigid 
The  heart  itself  was  uncommonly  small.'' 
That  Hunter  wished  an  autopsy  to  be  performed  upon  him. 

the  subjoined  foot-nol i  p.  132,  of  Ottley's  "  Life,"  would 

indicate  : 

It  has  been  supposed  by  some  that  Hunter  had  the  same  antip- 
athy to  the  scalpel  of  the  anatomist  as  was  felt  by  his  brother; 
but  this  was  by  no  means  the  case;  on  the  contrary,  he  always 
spoke  of  it  as  a  matter  of  course,  and  used,  in  the  strongest  lan- 
guage, to  express  his  condemnation  of  those  who  should 
to  examine  his  body  and  preserve  his  heart.  It  is  to  be  regretted 
that  no  relic  of  this  sort  has  been  preserved." 


death.  ( Ittley,  on  the  following 


mmenting  upon  Hunter*: 
adds : 

Thus,  in  his  sixty-fifth  year,  died  John  Hunter,  celebrated  alike 
as  a  surgeon  and  as  a  naturalist:  in  neither  of  which  capacities 
has  he  hail   many  equals, — in  his  combined  character,  none. 


"The  burial  took  place  at  quarter  past  four  in  the  afternoon, 
as  the  following  entry  in  the  sexton's  old  register-book  at  St 
Martin's  Church  would  indicate.  The  statement,  however,  that 
Hunter  died   of  apoplexy,   is   inaccurate. 

Oct.    22.    John    Hunter,    Esq.,    Leicester    Square.    No,    3 
vault.  61.  10j.  Od—  no  candles,  ' ,  past  4.     Apoplexy." 

"For  a  detailed  account  of  the  post  mortem  appearai: 
thoughtful   reader   Is   invited   to   turn   to   pp.   lxii.   to   Ixv.   of  the 
Life  by  Home,  prefixed  to  the  "  Treatise  on  Inflammation  ":  or  to 
an  artirie  entitled  "Angina  Pectoris  and  AH 

Qairdner,  II  D..  in  vol.  IV,  of  Reynolds'  "Sj 
icine,"  p.  5<'.0  <  /  t<  </. 

"I   am    inelined    to   believe   that   the  aneurlsmal   dilatation   of 
Hunter's  aorta,  and  the  other  pathological  conditions  note 
which  caused  his  death,  were  largely  due  to  an  attack  of 
which  he  had  had  in  early  manhood  as  the  result  of  his  li 
ing  himself  on  the  glans  and  prepuce,  in  May,  lT'.T.  with 
from  what  was  probably  a  concealed  urethral  chancre,  m 
it   for   gonorrhceal    discharge.      Then,    too,   he   was   subji 
other  perturbing  influences  productive  of  arteriosclerosis — worry, 
overwork,   financial   embarrassment,   loss   of   sleep,   and    ■ 
temper. 


ith  by 
ther-in-law,  Everard  Home,  J<  --    I 

Dr.  Joseph  Ada-  ,r 

Hunter's  "  Treatise  on  [nflammatioi  .  mirted  in  the 

labors,  and  privati  , 

ish  Burgeon,  "  the  .  jn  the 

world."  as  manj  talked  oi  him 
and   eventful   ear. 
In  the  t 

:  tunter,"  an  oi  tavo  \rolui 
was  not  well  received  I 

aemies  paid  Foot  four  hundrt 
writing  it.    The  work  is 

as  a  scientific  man.  and  abounds,  s 

flagrant  mist  ind  wilful  n  "If 

the  author  had  sel  out,"  be  continues,  "  with  a 

to  gain  an  ignominious  immortality, 

I  It  spite   the   numerous  -   which   havi 

upon  Jesse  I'    b*s  book,  I  find  1  in  it. 

Hi-  desci  iption  of  11  unto  r"s      ibits  of  h   rk, 

hand  from  »lm  knew  him  personal!). 

which  we  have  (p.  285)  : 

I  believe  John  Hunter  to  have 
of    men.      The    waj    in    which    his   tin. 
obtained    the    public    appo 
very  early   in   the  morning,  and 

room, — w  hi  i 
concerning,  what   he  won! 
After  breakfa 
house.    At  elevi  a  hi 
patients. — attending    at    the    ho 
called  for  it.  in  opening 
dinner,-  -and   rarely  drank   more,  than 
times  not   that.     In 

.    and    writing    down    ol  :    mndo 

through  the  day.    or  preparing,  for  thi 
I  om   retired   to  rc.-t   till  twi 

In    1817  a  men' 
of  the 

" 

portra  I 


■  Hi 

1 
furnish 
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In  1833,  Parkinson's  "  Hunterian  Reminiscences "  were 
published.* 

In  1837  appeared  the  excellent  memoir  by  Drewry  Ottley, 
prepared  for  Palmer's  edition  of  Hunter's  complete  works. 
This  is  by  far  the  most  able,  full  and  impartial  memoir  that 
we  have  of  him.  The  portrait  of  Hunter  is  identical  with 
that  in  the  second  (1818)  edition  of  Adams'  "Memoirs." 

A  good  memoir  of  Hunter  is  to  be  found  in  Vol.  XXII. 
of  the  Naturalist's  Library,  edited  by  Sir  William  Jardine 
and  published  in  1854.  In  1SS1,  there  was  published  a  small 
octavo  volume  by  Professor  Samuel  D.  Gross,  of  Philadelphia, 
entitled  "John  Hunter  and  His  Pupils."  In  his  opening 
paragraph  he  says : 

All  intelligent  readers  of  biography  are  more  or  less  familiar 
with  the  labors  and  writings  of  John  Hunter,  his  marvellous 
genius,  and  his  vast  contributions  to  science.  In  the  medical 
profession  his  name  is,  and  always  will  be,  a  household  word 
throughout  the  civilized  world;  it  is  spoken  with  respect  and 
reverence  in  every  college  amphitheatre,  and  is  deeply  engraved 
upon  the  mind  of  every  student  of  surgery.  Nevertheless  there 
are,  it  may  safely  be  asserted,  many  points  of  interest  in  his  life, 
and  many  traits  of  character,  which  have  escaped  our  memory, 
or  which  have  never  been  so  thoroughly  impressed  upon  our 
attention  as  to  enable  us  to  appreciate  them  at  their  full  value. 


28  The  following  is  a  copy  of  the  title-page  of  this  comely  vol- 
ume, now  excessively  rare  and  extremely  difficult  to  obtain: 

HUNTERIAN  REMINISCENCES; 

Being  the  Substance  of  a 

COURSE  OF  LECTURES 

on  the 

PRINCIPLES  AND  PRACTICE  OF  SURGERY, 

Delivered  by  the  Late 

MR.  JOHN  HUNTER, 

IN   THE   YEAR  1785: 

TAKEN     IN     SHORT-HAND,     AND     AFTERWARDS     FAIRLY 

TRANSCRIBED,   BY 

THE  LATE  MR.  JAMES  PARKINSON. 

Author  of  "Organic  Remains  of  a  Former  World,"  &c. 


Edited  By  His  Son, 

J.  W.  K.  PARKINSON, 

Fellow  of  the  Royal  College  of  Surgeons,  In  London, 

By  whom  are  appended 

ILLUSTRATIVE  NOTES. 


LONDON: 
SHERWOOD,    GILBERT,    AND   PIPER,   PATERNOSTER   ROW. 


The  dedication  is  interesting,  and  calfs  to  mind  many  historical 
associations.     It  reads,  as  follows: 

TO 

MR.   WILLIAM   CLIFT. 

Formerly   the   Zealous    and   Diligent   Assistant   of   the   Late 

MR.  JOHN  HUNTER, 

Now  the  Able  Conservator  and  Intelligent  Illustrator 

of  the 

HUNTERIAN  MUSEUM, 

THIS  WORK  IS   INSCRIBED, 

by 

THE   EDITOR. 


In  1893,  George  Mather,  a  celebrated  British  physician, 
wrote  an  engaging  volume  entitled  "  Two  Great  Scotsmen — 
William  and  John  Hunter,"  in  which  is  contained  a  most 
fascinating  record  of  John  Hunter's  life  and  labors.  In  the 
"Masters  of  Medicine"  series,  there  is  an  admirable  little 
book  entitled  "John  Hunter,  Man  of  Science  and  Surgeon," 
1897,  by  Stephen  Paget.  Notices,  more  or  less  elaborate,  of 
Hunter  have  also  appeared  in  the  various  orations  which  have 
been  delivered,  since  1814,  in  commemoration  of  him  by  the 
president  and  fellows  of  the  Royal  College  of  Surgeons  of 
England.  The  brief  eulogy  by  the  president,  Sir  William  Mac 
Connac,  at  the  centenary  festival  of  the  Royal  College  of 
Surgeons  held  in  London  on  Thursday,  July  26,  1900,  is  the 
most  beautiful  tribute  to  Hunter  that  I  know.     He  says: 

Of  John  Hunter  (172S-1793)  no  detailed  mention  is  required 
here.  His  memory  and  his  methods  continue  a  living  influence 
amongst  us.  He  made  our  Surgery  a  science,  and  has  given  to  us 
in  our  Museum  an  imperishable  memorial  of  his  industry.  In  it 
are  illustrated  those  marvellous  powers  of  observation  which  had 
never  before  been  equalled,  and  will  never  in  all  probability  be 
surpassed.  So  long  as  Surgery  continues,  Hunter's  influence  must 
be  felt.  It  is  witnessed  in  the  creation  of  so  many  distinguished 
disciples  imbued  with  his  principles  and  able  to  expound  his 
doctrines.  He  embodies  and  represents  the  glory  of  our  Science, 
our  College,   and   our  Country. 

Memorials  to  Hunter. 

The  casual  observer  will  find  much  to  remind  him  that 
John  Hunter  lived  among  men.  Of  the  various  portraits  that 
are  extant  of  him,  that  by  Sir  Joshua  Reynolds,  painted  in 
1787,  is  by  far  the  best.  It  represents  him  as  sitting  in  a 
chair  in  deep  thought,  with  a  pen  in  one  hand  and  the  other 
supporting  his  chin.  Three  of  the  folio  volumes  of  MSS., 
burned  thirty-six  years  later  by  Sir  Everard  Home,  are  placed 
at  his  side.  Other  things  around  him,  in  addition  to  the 
manuscripts,  are  the  jars  containing  preparations,  and  the 
dangling  feet  of  the  Irish  giant's  skeleton,  the  latter  said  to 
have  cost  Hunter  the  extravagant  sum  of  £500.  From  this 
portrait  by  Reynolds  an  admirable  engraving  was  made  by 
Sharp. 

As  a  frontispiece  to  Hunter's  "  Essays  and  Observations  " 
there  is  a  good  likeness  of  him,  after  a  medallion  taken  in 
1791.  Another  favorite  likeness  is  a  pencil  drawing  taken 
by  Sir  Nathaniel  Holland  in  1793,  the  year  of  Hunter's  death. 
After  Hunter's  death  a  bust  of  him  was  made  by  Flaxman, 
in  the  execution  of  which  he  was  assisted  by  a  cast  taken  dur- 
ing life. 

The  Hunterian  museum,  purchased  by  the  British  Gov- 
ernment and  placed  in  custody  of  the  Royal  College  of 
Surgeons  of  England,  is  another  mighty  reminder  of  Hunter 
and  his  indefatigable  industry.  Hunter's  executors,  Sir  Ever- 
ard Home  and  Dr.  Matthew  Baillie,  on  June  13,  1799,  sold 
the  museum  to  the  Government  for  £15,000.  It  cost  £70,000. 
The  trustees  held  it  for  six  years,  but  Mrs.  Hunter's  financial 
needs  were  pressing,  and  for  this  reason  they  urged  the  sale. 
The  original  (-11-  tion  w&s  estimated  by  Prof.  Charles  Stew- 
art and  Timothy  Holmes  to  consist  of  13.GS2  specimens,  the 
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number  ever  gotten  together  by  one  man,  distributed 

ondi  r  the  following  heads: 

I.   PiiysiouhUial  Hituumi  \i.  OB  Nokmal  STBUI  i 

1.  Physiological  preparations  in  spirit 3,745 

2.  Osteological    preparations 

::.    I  >ry    preparations, 617 

4.  Zoological    preparations ^.,968 

5.  Fossils:  — 

a.  Vertebrate 1,215 

b.  Invertebrate 2,202 

c.  Plants 292 

II.  Pathological  Dkpabtmeht,  oh   Abnormal  Struct  tees. 

1.  Preparations    in    spirit 1.0S4 

2.  Dry  preparations    (including  bones) 625 

3.  Calculi  and  concretions 536 

4.  Monsters   and    malformations 218 

III.  Microscopic  preparations 215 

Catalogues    of    the    Hunterian    Museum,    comprising   ten 
quarto  volum  pared  many  years  a:_ro  (1833-1856) 

by  Professor  Richard  Owen  and  Mr.,  later  Sir  James,  Page 

the  latter  having  charge  of  the  pathological  specimens.     The 
first  curator,  or.  as  he  is  styled  in  England,  conservator,  of 
the  museum  was  William  Clift,  Ilunter's  last  assistant. 
In   the  year  1813   Dr.  Matthew  Baillie  and   Sir  Everard 
executors  of  John  Hunter,  "  being  desirous  of  show- 
ing a  lasting  murk  <>(  respect  to  the  memory  of  the  late  Mr. 
John  Hunter,"  gave  to  the  Royal  College  of  Surgeons  of  Eng- 
land the  sum  of  £1084   As.  id.,  for  the  endowment  of  an 
annual  oration,  to  be  called  the  Hunterian  oration,  and  to  be 
delivered  in  the  theatre  of  the  college  on  Hunter's  birthday. 
The  first    Hunterian  oration  was  delivered  on   February   14, 
-  r  Everard  Home  being  the  orator.    In  1853  it  was 
I   that  the  oration  should   in  future  l«'  ■!■ 
nially  instead  of  annually.     The  next   IIui  tion  will 

be  delivered  by  S  Q      ee,"  president  of  the  Col- 


*The  following  reference  thereto  appeared  on  p.  146,  of  T.  P.'s 
Weekly,  of  date  January  31,  1913. 

"  The  Hunterian  Festival,  which  is  held  biennially,  takes  place 
on  February  14  at  the  Royal  College  of  Surgeons.  The  oration 
will  be  delivered  by  the  president.  Sir  Rickman  J.  Godlee,  in  the 
afternoon,  and  the  customary  banquet  will  be  held  in  the  library 
of  the  college  in   the  evening." 

"At  the  same  time  I  received  the  subjoined  letter: 

Royal  College  of  Surgeons  of  England, 
Lincoln's   Inn   Fields, 
London,    W.    C. 
2d  day  of  December,   1912. 

Dear  Sir: — I  am  desired  by  the  president.  Sir  Rickman  Godlee, 
to  send  you  the  enclosed  particulars  with  reference  to  tl 
terian   oration. 

Each  oration  Is  called  simply  the  Hunterian  oration,  and  no 
other  title  Is  ever  adopted. 

I>r.   Frank   Buckland   presented  to  the  college  a  photograph   of 
John  Hunter's  coffin,  taken  when  it  was  removed  from  St.  Mar- 
tlns-in-the-Fields,    and    this    is    in    the    library    ol    I 
There  are,  however,  no  duplicates,  nor  have  we  any  phot. 


lege,  on  Frids  him  I 

am  indebted  for 

1814.  Sir   Everard   Home, 

1815.  Sir  William  Blizard,  Knt 

1S16.  Henry    Clitic.  „ulij. 

1817.  William  Norris. 

1818.  Sir   David   Dn  L861.  Willi. i 

1819.  John  Abernethy. 

1820.  Sir  Anthony  Carlisle,  Knt 

1821.  Thomas  Chevalier.  1867.  John  Hilton 

1822.  Sir   Everard    H  ml   Qualn. 

1823.  Sir  William  Blizard,  Km.     1871.  Sir     William     Fcrgusson, 

i  line. 
1825.  William   Norris.  Henx]    Hani 

Sir  Anthony  Carlisle,  Knt  is::..  Fre.ien^k  U 

lM'T.   Honoratus  Leigh  Thomas.  1S77.  Sir  .1 

1828.  Sir  William  Blizard.  Knt.  1879.  tieorpe  Mun 

1829.  John  Painter  Vincent  1881.  Lnther  Holden. 

1830.  George  James  Guthrie.  1SS3.  Sir     Thomas     Spencer 

1831.  Anthony  White.  Wells, 

1832.  Samuel  Cooper.  1885.  John   Marshall. 

1833.  John  Howsliip.  lsvT.   William   Seovell   Savory. 

1834.  William  Lawi  1889.  Henrj   P 

1837.  Sir      Benjamin      Collins      1891.  Jonathan  Hutchinson. 

Brodie.  Hart.  ant. 

1838.  Benjamin   Tim  John   Whitakcr  Hulke. 

1839.  Edward  Stanley.  1897.  Christopher  Heath. 

1840.  Joseph  Henry  Green.  Sir   William    MacCormac. 

1841.  Thomas    Callaway.  Bart. 
George   Gishorne   Bablng-  1901.  Nottld 

ton.  namara. 

limes   Moncrieff  Arnott.        1903.  Sir     lleni 
Ml    John  Flint  South.  Knt 

1846.  William  La*  \  1905.  John  T 

1847.  Joseph    Henry   I  'ham   Ilutlln. 

\    Morris. 

1849   Cassar  Henry  Hawkins.        1911.  Edmund  Ov 

1850.  Fi  I'M.:.  Sir    R 

1852.  James  Luke. 

In  185!  n  Hunter  n  !   from 

St.  Martin's-in-tlc 
bey,  largely  thn 
nent  naturalist."     I  "it.  he 


of  the  tomb  in  Westminsti 
to  send  you   I 

The  pi 
lets  which   >•  ''    to  him. 

faithfully, 

Dr.  C.  W.  r,    Rom  ">rV- 

"Th. 
1859,  ot  of  John  Hui 

in-the-F 
in  Mr  I 
of  his  "Curiosities   of  Natural 

"  In  the  month  of  J 

Of  the 

sheet  of  I 

"'ST.     MARTIN 
CATACO 

any  ot  I 
under  tl 
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searched  the  vaults  of  St.  Martin's,  before  finding  Hunter's 
coffin.  It  was  well  preserved,  bearing  upon  it,  besides  the 
brass  name  plate,  Hunter's  arms — a  hand  with  an  arrow  in 
it,  and  the  three  horns  of  the  hunter.  The  happy  culmination 
of  this  extraordinary  labor  of  Mr.  Buckland,  this  "  chivalrous 
devotion  to  the  relics  of  a  great  man,"  can  best  be  described 
in  his  own  words.32 

After  a  time  all  the  coffins  were  removed  away  from  the  vault 
but  five;  two  lay  side  by  side  upon  the  floor,  and  three  one  over 
the  other  in  a  corner  of  the  vault;  and  I  could  see  the  names  on 
all  these  coffins  except  two:  my  chance  was  now  therefore  limited 
to  these  two   coffins. 

The  total  number  of  coffins  in  No.  3  vault  was  over  two  hun- 
dred.    The  total  number  of  coffins  removed  was  three  thousand 
two  hundred  and  sixty.    This  will  give  some  idea  of  the  task  that 
I  had  undertaken  and  had  now  nearly  finished.     If  one  of  these 
coffins  therefore  was  not  John   Hunter's,  all  our  labours  would 
have  been  in  vain.     The  workmen  stood  at  the  head  and  foot  of 
the  uppermost  coffin  of  the  three,  and  slowly  moved  it  away  that 
I   might  see  the  name   upon   that   immediately  below   it.      As   it 
moved  slowly  off,  I  discerned  first  the  letter  J,  then  the  O,  and  at 
last  the  whole  word  John.    My  anxiety  was  now  at  its  height,  and 
quickly  running  to  one  end,  Mr.  Burstall  at  the  other,  we  moved 
the  coffin  away.    At  last  I  got  it  completely  off,  and  to  my  intense 
delight  read  upon  the  brass  plate  the  following  inscription;  — 
JOHN  HUNTER, 
Esq., 
DIED  16TH  OCTR., 
1793, 
Aged  64  Years. 

The  Hunters'  arms,  viz.,  a  hand  with  an  arrow  on  it,  also  the 
three  horns  of  the  hunter,  were  upon  the  plate. 

Lest  there  should  be  any  subsequent  doubt  upon  the  identity  of 
this  coffin,  a  photograph  was  taken  of  it  by  Mr.  Soame,  which  I 
have  presented  to  the  Royal  College  of  Surgeons. 

On  March  28,  re-interment  was  made  in  Westminster  Abbey 
with  impressive  ceremonies.33     On  the  following  day,  March 


remove  the  same  before  the  1st  day  of  February  1859;  after  which 
date,  all  coffins  remaining  in  the  said  vaults  or  catacombs  will  be 
reinterred  in  the  same  place,  and  finally  built  and  closed  up  in 
accordance  with  the  said  Order  in  Council,  and  cannot  afterwards 
be  inspected  on  any  pretence  whatever. 
"  '  BENJAMIN  LATCHFORD,   ~>    Churchwardens  of  the  said 

CHARLES  H.  PETTER,         j       Parish. 

"  '  All  communications  to  be  made  in  writing,  addressed  to  us  at 
the  Vestry  House.  Adelaide  Place,  W.  C 

"  Why,  surely  John  Hunter  is  buried  in  this  church,  was  the 
thought  that  immediately  struck  my  mind:  his  remains  ought  cer- 
tainly to  be  looked  after;  but  who  is  to  do  it?  I  will  try  to  rescue 
his  remains.     If  I  fail  there  will  be  no  harm  done." 

33 "  Curiosities  of  Natural  History,"  Fourth  Series,  pp.  225  and 
226. 

MI  take  pleasure  in  giving  the  following  brief  account  of  the 
funeral  rites  at  the  re-interment  of  the  remains  of  Hunter, 
because  such  information  is  not  readily  accessible  to  the  reader: 

Very  great  interest  had  been  excited  among  the  profession 
when  the  intention  of  the  Council  of  the  College  to  undertake 
the  pious  duty  of  the  removal  to  the  Abbey  had  been  made  public, 
and  a  very  numerous  assemblage  collected  there  early  in  the 
afternoon  of  the  2Sth  of  March;  and  it  having  been  intimated  that 
the  choral  service  would  be  suited  to  the  solemnity,  which  would 
take  place  immediately  afterwards,  the  choir  was  crowded   with 


29,  1859,  an  address  was  delivered  by  Joseph  Henry  Green, 
president  of  the  Eoyal  College  of  Surgeons  of  England,  urg- 

medical  men,  of  whom  many  had  come  from  the  country  to  testify 
their  respect  for  John  Hunter's  memory. 

The  Musical  Service  consisted  of — 

Single   Chant   to   Psalms Turle. 

"Magnificat"  and  "Nunc  dimittis  " Farrant. 

ANTHEM. 
"  When  the  ear  heard  him."  1  Handel 

"  His  body  is  buried  in  peace."    J 

Soon  after  four  o'clock  the  procession,  headed  by  the  vergers, 
passed  from  the  Jerusalem  Chamber  into  the  Abbey,  arranged  in 
the  following  order:  — 

The  Dean  of  Westminster.  W.  Hunter  Baillie,  Esq. 

Frank  T.  Buckland,  Esq.  Richard  Owen,  Esq. 

The  President  of  the  Royal  Col-      Earl  of  Ducie. 

lege  of  Physicians. 

The  President  of  the  Royal  College  of  Surgeons  of  England. 

The  Vice-Presidents  and 

The  Council  of  the  Royal  College  of  Surgeons. 

The  Censors  of  the  Royal  College  of  Physicians. 

The  Master  of  the  Society  of  Apothecaries  of  London. 

The     Director-General     of     the      The  President  of  the  Linnaean 

Navy  Medical  Department.  Society. 

And  other  Members   of  the  Medical  Profession. 

The  procession  having  reached  Abbot  Islip's  Chapel,  and  the 
coffin,  uncovered  and  placed  on  a  bier,  having  been  raised  on 
shoulders,  proceeded  round  St.  Edward's  Chapel  into  the  nave, 
the  Dead  March  in  "  Samson  "  being  played  by  Mr.  Turle,  and 
continued  till  the  grave  was  reached,  in  which  the 

REMAINS  OF  JOHN  HUNTER 

were  lowered  whilst  the  pealing  organ  poured  forth  Handel's  grand 
and  sublime  chorus,  well  suited  to  this  memorable  occasion — 

HIS  BODY  IS  BURIED  IN  PEACE,  BUT  HIS  NAME  LIVETH 
EVERMORE.* 

*A  very  handsome  ornamental  brass  tablet  now  covers  the  tomb, 
upon  which  is  the  following  inscription,  written  by  John  Flint 
South,  the  well-known  author  of  Memorials  of  the  Craft  of 
Surgery:  — 

"  0  Lord,  how  manifold  are  Thy  Works." 

Beneath 

are  deposited  the  remains  of 

JOHN  HUNTER. 

Born   at  Long  Calderwood,   Lanarkshire,   N.   B., 

on  the  13th  of  February,  1728. 

Died  in  London  on  the  16th  of  October,  1793. 

His  Remains  were  removed  from  the  Church 

of    St.    Martin's-in-the-Fields   to    this   Abbey 

on  the  2Sth  of  March,  1859. 


The  Royal  College  of  Surgeons  of  England  have  placed  this 
Tablet  over  the  grave  of  Hunter,  to  record  their  admiration  of 
his  genius,  as  a  gifted  interpreter  of  Divine  Power  and  Wisdom 
at  work  in  the  Laws  of  Organic  Life,  and  their  grateful  venera- 
tion for  his  services  to  mankind  as  the  founder  of  Scientific  Sur- 
gery. 


"  In  wisdom  hast  Thou  made  them  all." — Ps.civ.  24. 
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in<r  the  erection  of  a  statue  to  Hunter.  Mainly  through  the 
efforts  of  John  Flint  South,  one  of  the  vice-presidents  of  the 
college,  the  sum  of  '-'l  178  17s.  Id.  was  promptly  raised  for  that 
object  The  work  was  intrusted  to  Mr.  Weekes,  the  eminent 
Bculptor,  who  produced  an  admirable  likeness  which  was  com- 
pleted in  1SG4,  and  now  graces  the  tirst  room  on  the  lower 
floor  of  the  museum  of  the  college. 

On  -May  •„".'.  isst;,  a  statue  of  John  Hunter  was  unveiled  in 
the  University  museum,  at  Oxford,  England,  on  which  oc- 
.  a-ion  Sir  James  Paget  was  one  of  the  speakers.  A  bust  of 
Hunter,  along  with  that  of  Newton,  of  Hogarth,  and  of  Rey- 
nolds, occupies  one  of  the  four  corners  of  Leicester  Square, 
London;  and  there  is  a  window  to  his  memory  in  the  church 
of  St.  .Mary  Abbott's,  Kensington. 

Another  constant  reminder  of  John  Hunter  and  his  on- 
wearied  labors  is  the  Hunterian  laboratory  connected  with  the 
medical  school  of  this  university — the  leading  institution  of 
its  kind  on  the  Western  Hemisphere.  Founded  in  1906,  it 
stands  to-day  a  pioneer  in  the  diffusion  of  such  knowledge  as 
Hunter  endeavored  to  convey.  Truly,  "  its  line  has  gone  out 
to  the  ends  of  the  earth;"  and  it  not  only  reflects  lasting 
credit  upon  those  who  nurtured  it  and  gave  it  birth,  but  also 
bears  with  dignity  an  appellation  which  can  justly  be  applied 
to  it:  namely,  "the  greatest  of  all  memorials  to  John  Hun- 
ter." 

Simmaky  of  Life  W'okk." 

John  Hunter  not  only   laid  the  foundations  of  scientific 
surgery,  but  his  name  is  also  indelibly  associated  with  the  rise 
and  progress  of  histology,  physiology,  and  comparativi 
omv. 

In  the  language  of  Professor  Gross: 

He  was  not  only  a  great  surgeon,  a  wise  physician,  and  a  great 
anatomist  and  physiologist,  human  and  comparative,  but,  above 
all,  he  was  a  philosopher  whose  mental  grasp  embraced  the  whole 
range  ot  nature's  works,  from  the  humble  structure  to  the  most 
complex  and  the  most  lofty.  He  was  emphatically  the  Newton 
of  the  medical  profession,  and  what  Pope  said  of  that  great  phil- 
osopher may,  by  paraphrase,  be  said  with  equal  force  and  truth 
of  Hunter: 

"Nature  and  Nature's  laws  lay  hid   in   night; 
God  said  '  Let  Hunter  be,'  and  all  was  light." 

Hunter  is  peerless  In  the  history  of  British  surgery;  and  after 
the  lapse  of  nearly  a  century  the  profession  turns  to  his  memory 
with  Increased  reverence  for  his  transcendent  genius,  his  match- 
less   ability,   and    his   unequalled   services.     To   say    thai    ' 
simply  the  founder  of  scientific  surgery  would  fall  far  short 
great  deserts:   to  do  him  full  Justice  we  must   add   thai 
the  father  also  of  scientific  zoology  and  of  comparativi-  phj 


'  Briti>li    Burgeon,    anatomist    anil    physiologist.      First    to    dis- 
cover the  system   of  vessels  known  as   lymphatics,  although   the 
function  of  these  vessels  was  suggested   by  his  brother.  William 
Hunter.     His  studies  of  tendons  laid  the  foundation  for  tl 
tion  for  the  cure  of  club  feet.     His  experiments  to  di 
blood-supply  for  the  growing  antler  of  a  deer  led  to  thi 
of  the   "collateral   circulation   of   the   blood" — one   of    the   most 
important  discoveries  In  surgery.     This  led  directly  to  his 
tion  of  the  "  Hunterian  "  operation  for  aneurism,  an  opera! 
in  use.  and  which  has  made  the  name  of  Hunter  immortal  in  the 
annals  of  surgery   (Henry   Smith   Willi 


It  i-  nit  i,  sting  to  record  that  Ja  .  Jr.,  M.  1>.. 

of  pious  memory,  in  a  letfc  thi  r,  is  loud  in  his 

of  Hunter  and  his  work, 

London,  Septeml 

Would    you    w.tc   her.-,   my    dear    Cat]  with    DM    the 

study   of   John    Hunter's    works,   and    to    kindle    with    me    in    my 
admiration   of   his   genius;    the  ■  of   which    I 
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For  more  than  forty  years  Hunter  toiled  as  never  man 
toiled;  and  yet,  so  it  is  stated,  his  doctrines  were  not  well 
received  by  his  contemporaries.  Some  were  incited  by  prej- 
udice, some  by  envy  and  jealousy,  whilst  still  others  were  im- 
pelled by  a  spirit  of  indifference.  Is  it  any  wonder,  then,  that 
he  should  have  become  discouraged  at  times  ?  "  The  few  good 
things  I  have  been  able  to  do,"  he  was  heard  to  say,  "have 
been  accomplished  with  the  greatest  difficulty,  and  encoun- 
tered the  greatest  opposition." 

His  labors  increased  with  his  years  and  with  his  honors; 
and  when  the  end  came,  sudden  though  it  was,  it  found  him 
assiduously  engaged  in  those  pursuits  which  had  been  the  joy 
and  the  delight  of  his  life.  He  pursued  studies  in  every  de- 
partment of  natural  history  and  surgery,  and  added  luster  to 
them  all.  His  "  mind  was  like  a  bee-hive  " — full  of  industry, 
method,  and  the  laying-up  of  stores  for  future  use;  and  what- 
ever he  touched  he  adorned.  Hunter  had  a  high  opinion  of 
putting  one's  thoughts  into  writing.  "  It  resembles,"  he  said, 
"  a  tradesman  taking  stock,  without  which  he  never  knows 
what  he  possesses  or  in  what  he  is  deficient."  The  infinite 
variety  and  wide  range  of  his  mental  qualifications,  is  shown 
in  a  chronological  list  of  his  works  and  papers,  to  be  found 
in  Ottley's  "Life  of  Hunter"  (pp.  189-192). 

So  far  as  a  bank  account  was  concerned,  John  Hunter  died 
a  poor  man ;  yet  who  is  there  among  you  who  would  call  him 
poor  ?  His  name  comes  down  to  us  as  one  of  the  great  figures 
of  the  eighteenth  century — a  century  famous  for  a  wonder- 
fully rich  harvest  of  discovery  in  anatomy  and  physiology,  in 
medicine  and  surgery.  The  mystery,  however,  is  solved  when 
we  remember'  that  he  rose  regularly  at  four  o'clock  in  the 
morning,  and  seldom  retired  before  twelve  o'clock  at  night. 
The  compliment  which  Cecil  paid  to  Sir  Walter  Ealeigh  was 
equally  deserved  by  Hunter :  "  I  know  he  can  labor  terribly." 
His  mind   was  incessantly   in  his  work.31 


30  The  following  is  a  summary  with  the  ages  and  the  dates,  of 
the  chief  events  of  his  life  (after  Professor  Owen,  "The  Scientific 
Works  of  John  Hunter,"  vol.  ii,  pp.  492,  493.  Sir  James  Paget, 
in  the  Hunterian  oration  for  1877,  pp.  37  and  38,  also  gives  a 
fine  calendar  of  the  chief  events  of  Hunter's  life) : 


Event. 

Birth,  13th  or  14th  of  February,  at  Long  Calderwood, 
Kilbride,   near   Glasgow. 

Migration  to  London  to  his  brother,  Dr.  Wm.  Hunter. 

Entered  as  "  Gentleman  Commoner "  at  St.  Mary's, 
Oxford. 

House-surgeon  at  St.  George's  Hospital,  London. 

Prosector  and  Demonstrator  in  Dr.  Wm.  Hunter's 
Theatre  of  Anatomy,  in  Great  Windmill  Street. 

As  Surgeon  in  the  Army,  accompanied  the  Expedition 
to  Belleisle. 

Returned  from  Portugal  to  London. 

Communicated  his  first  Paper,  printed  in  the  Trans- 
actions of  the  Royal  Society,  entitled  "  Anatomical 
Description  of  an  Amphibious  Bipes." 

Elected  Fellow  of  the  Royal  Society  of  London. 

Became  "  Member  of  the  Corporation  of  Surgeons." 


4ge 

Year 

1728 

20 

174S 

25 

1753 

28 

1756 

29 

1757 

33 

1761 

35 

1763 

38 

1766 

39 

1767 

40 

1768 

Surgery  of  to-day  is  immensely  indebted  to  Hunter."  His 
constant  saying  was :  "  We  are  but  beginning  to  learn  our 
profession."  Dead  though  he  has  been  for  an  hundred  and 
twenty  years,  yet  the  principles  which  he  taught  and  the  foun- 
dations which  he  laid  have  become  the  woof  and  warp  of  the 
surgical  fabric  of  the  present  day.  The  ever-widening  circle 
of  his  influence  still  abides. 

To  quote  again  from   Professor  Gross: 

The  lesson  of  the  life  of  such  a  man,  in  every  respect  so  grand 
and  colossal,  so  powerful  and  majestic  in  intellect,  and  so  indis- 
solubly  associated  with  the  scientific  history  of  his  age  and  coun- 
try, is  full  of  instruction,  not  only  to  the  members  of  our  own 
profession,  but  to  men  in  every  avenue  and  pursuit  in  life.  His 
example  of  industry  and  of  steady,  persistent  effort  in  the  cause 
of  human  progress  reflects  the  highest  credit  upon  his  character, 
and  is  worthy  of  the  imitation  of  every  student  ambitious  of 
distinction  and  usefulness.  Nowhere,  either  in  ancient  or  modern 
times,  can  there  be  found  a  nobler  pattern  for  the  formation  of  a 
truly  scientific  career.  Commencing  life  as  an  erratic,  hesitating 
youth,  undecided  what  to  do,  or  whither  to  turn,  without  any 
promise  or  definite  aim,  a  source  of  constant  annoyance  to  his 


Age.  Year.  Event. 

41  1769     Elected  Surgeon  to  St.  George's  Hospital:  had  his  first 

attack  of  the  gout. 

42  1770     Jenner  became  Hunter's  House-pupil. 

43  1771     Married  Miss  Home.     Published  his  "  Treatise  on  the 

Natural  History  and  Diseases  of  the  Human  Teeth." 

44  1772     Communicated   his   Paper  "  On  the  Torpedo "   to   the 

Royal  Society.    Mr.  (afterwards  Sir  Everard)  Home, 
his   wife's   brother,  became  his   pupil. 

45  1773     His  first  attack  of  "  Angina  pectoris." 

46  1774     Gave  his  first  Course  of  Lectures  "  On  the  Principles 

of  Surgery." 
48     1776     Appointed  Surgeon  Extraordinary  to  His  Majesty.   Mr. 

Wm.  Bell  became  Hunter's  assistant. 
55     1783     Purchased   the   lease  of   the   house  No.    29  Leicester 

Square,  and  the  ground  extending  to  and  including 

a  house  in   Castle   Street,   and  began   to  build   his 

Museum  on  the  intervening  space. 

57  1785     Museum  completed,  and  arrangement  of  the  Prepara- 

tions  begun. 

58  1786     Published  his  "  Observations  on  the  Animal  Economy," 

and   his   work   "On   the   Venereal  Disease."     Made 
Dep.  Surgeon-General  to  the  Army. 

59  1787     Preparations    arranged    in    the    Museum,    which    was 

opened  to  Visitors. 
61     1789     Mr.    Wm.    Bell    left    Hunter    for   an    appointment    in 
Sumatra,  where  he  died  in  1792. 

64  1792     The  printing  of  the  work  "  On  the  Blood  and  Inflam- 

mation," was  commenced.     Mr.  Wm.  Clift  was  arti- 
cled as  an  "  apprentice  "  to  John  Hunter. 

65  1793     Died  suddenly,  October  16th,  at  St.  George's  Hospital: 

was   buried   in  St.   Martin's  Church. 
1859     Was  re-interred,  March  28th,  in  Westminster  Abbey. 

37  In  "  Leisure  Hour,"  No.  385,  May  12,  1865,  Frank  Buckland 
wrote: 

Without  slighting  the  labours  of  other  great  surgeons  and 
anatomists,  it  may  be  confidently  affirmed  that  there  is  not  a  man, 
woman,  or  child  among  us  who,  when  struck  by  the  sting  of 
disease,  and  receiving  relief  from  the  art  of  medicine,  does  not 
directly  or  indirectly  receive  relief  to  his  suffering  from  the 
discoveries    of   John    Hunter. 
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.Iiiiin   Hunter.     Engraving  m    Reynolds'  Portrait. 
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family  and  of  disappointment  to  his  friends,  he  became  eventually 
one  of  the  most  illustrious  men  In  all  Europe,  leaving  behind  him 
imperishable  monuments  of  patient  research,  of  vast  genius,  and 
of  wonderful  philosophical  acumen,  destined  to  grow  brighter  and 
more  stately  as  the  ages  roll  on,  and  as  men  become  more  and 
more  appreciative  of  man's  work  and  of  man's  intellectual  powers. 

Hunter,  to  use  Dante's  phras  I   his  star;  and  in 

finding  the  good  that  he  wished  for  humanity,  found,  along 
with   it.  name  and  fame. 

His  death  though  precipitate,  and  in  a  measure  une\; 
was  doubtless  as  he  would  have  wished  it  to  be.     He  was 
thereby  mercifully  delivered  from  those  "  cold  gradations  of 
— that  time  in  life  when  old  age  creeps  on  apace,  and 
the  hands  tremble  and  the  eyes  grow  dim. 

Thus  ended  a  career  of  almost  unexampled  industry  and 

usefulness;  a  life  abounding  in  zeal  and  good  deeds,  which 

made  the  world  wiser  and  better.     So  we  shall  leave  him — 

beloved  during  life,  honored  at  death,  secure  in  his  fame;  senti- 

most  beautifully  expressed  in  the  following 


'  In  1804,  eleven  years  after  Hunter's  death. 


ten  by  Mrs.  II  into  r, '  and    n   final! 
tion  upon  her  husband's  s 

Here   rests    in    awful   silence,   cold   and   still, 

One  whom  no  common  sparks  of  genius  lit 
Whose  reach  of  thought   '  l  fill. 

Whose  deep  research  thi  tore  of  Trnt] 
Hunter!    If  years  of  toll  and  watchful 

If  the  vast  labours  of  a  powerful  mind 
To  soothe  the  ills  humanity   a 

Deserve  the  grateful  plaudits  of  mankind, — 
Then  be  each  human  weakness  buried  ! 

Knvy  would  raise  to  dim  a  name  so  bright: 
Those  specks  which   in   the  orb  of  day  n;  ■ 

Take  nothing  from  his  warm  and  welcome  light 

Acknowledj  ereby  gratefully  ma 

of  this  Henry  Bart  for  much  valuable 

■ire  and  kindly  encoura)  beerfully  gi 

its  secretary.  Dr.  Thomas  B.  Futcher;  bo  I1 
pie,  of  the  Hunteriiin  laboratory;   I 

I  -  nd;  and 

last,  but  by  no  means  least,  to  my  photographer,  Mr.   Harry 
I'..  Weaver,  of  this  city,  who  has  been  untiring  in  In- 
to prepare  a  series  of  accurate  an.! 


NOTES  AM)  NEWS. 


Dr.  A.  D.  Atkinson  is  Physician  in  Chief  to  St.  Agnes  Hospital, 
Baltimore. 

Dr.  John  Auer  is  Associate  Member,  Department  of  Physiology 
and  Pharmacology,  Rockefeller  Institute,  New  York  City. 

Dr.  J.  R.  B.  Branch  is  Attending  Gynecologist  to  the  Macon  Hos- 
pital, and  Anaesthetist  to  the  Williams  Private  Sanitarium,  Macon, 
Qa. 

Dr.  Walter  V.  Brem  is  Professor  of  Pathology  and  Bad. 
in  the  Los  Angeles  Department  of  the  College  of  Medicine  of  the 
University  of  California. 

Dr.  J.  S.  Brotherhood  is  Associate  Physician,  the  Sanitarium, 
Clifton  Springs,  N.  Y. 

Iir.  .1.  I.  Butler  is  President  and  Manager  of  the  Rodgers  Hos- 
pital, Tucson,  Arizona. 

Dr.  John  W.  Churchman  is  Assistant  Professor  of  Surgery,  Yale 
Medical  School,  and  Assisting  Yisiting  Surgeon,  New  Haven  Hos- 
pital. 

Dr.  A.  L.  Fisher  is  Assistant  in  Orthopedic  Surgery,  Stanford 
University,  San  Francisco,  Cal. 

Dr.    Emil    Goetsch    is   Assistant   in    Surgery.    Harvard    Medical 
School,  and  Resident  Surgeon,  Peter  Bent  Brigham  I 
ton,  Mass. 

Dr.  Kr  Went  Surgeon,  I 

Brigham  Hospital,  Boston,  Mass. 

Dr.  F.  Webb  Griffith  is  Surgeon  to  the  Mission,  Uiltmore  and 
Meriwether  Hospitals.  Asbevllle,  v  C. 

Dr.  Louis  P.  Hamburger,  in  addition  to  his  appoint!     at  in  the 
Johns   Hopkins    Hospital    Dispensary,   Is   Attending    P 
the   1'nion   Protestant    Infirmary,    Hebrew    Hospital.    H(    pita]    for 
Women  of  Maryland.  Church  Home  and  Infirmary  and  Children's 
Hospital  School. 

IT.  c  W.  Hennlngton  is  Surgeon  to  the  Rochester  SI  ■■ 
pital,  and  Surgeon  to  Outpatient  Department  of  the  lo 
General  Hospital. 


Dr.  Arthur  I).  Hirschfelder  is  Professor  of  Than 
Director  of  the  Department  of  Pharmacology,  University  of  Mln 
nesota  Medical  School. 

Dr.  J.  Gardner  Hopkins  is  Associate  In  Bacteriology,  Columbia 
University.     Address:    350  Washington  Avenue.  Brooklyn,  N    V 

Dr.  Henry  T.  Hutchim  is  Assistant  In  i  H  irvsrd 

Medical  School,  surgeon  to  the  Outpatient  Department,  'i 
Hospital   for  Women.   Brookline, 
Rufus  s.  Frost  General  HospH  i  alting 

Gynecologist  to  the  Memorial  Hospital,  PawtUCket,  K    I.      V 
;:?!  Marlborough  SC 

Dr   Han-  i.  ton  Uni- 

versity Medical  School,  and  Resident  Patholoi 
University  Hospital,  si    I 

I>r.    David   R,   I.yrnan   Is  Clinic;,!    Lecturer  on   Till 

Yale  Medical  School. 
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Dr.  R.  E.  Powell  is  Demonstrator  in  Anatomy  at  McGill  Uni- 
versity, and  Clinical  Assistant  in  Surgery  and  Genito-Urinary  Sur- 
gery, the  Montreal  General  Hospital,  Canada. 

Dr.  J.  C.  Pratt  is  Assistant  in  Surgery,  the  University  of  Cali- 
fornia.   Address:    291  Geary  Street,  San  Francisco,  Calif. 

Dr.  Alexander  Randall  is  Assistant  Instructor  in  Surgery,  Uni- 
versity of  Pennsylvania,  and  Assistant  Surgeon  in  the  Genito- 
urinary Dispensary,  University  of  Pennsylvania. 

Dr.  S.  W.  Schaefer  is  Resident  Physician,  the  Glockour  Sani- 
tarium and  Hospital,  Colorado  Springs,  Colo. 

Dr.  Benjamin  R.  Schenck  is  Associate  Professor  of  Gynecology, 
Detroit  College  of  Medicine,  Gynecologist  to  the  Harper  Hospital, 
and  Consulting  Obstetrician  to  The  Woman's  Hospital,  Detroit, 
Mich. 

Dr.  W.  G.  Sexton  is  Medical  Superintendent  of  the  Hebrew  Hos- 
pital, Baltimore,  Md. 

Dr.  William  Sharpe  is  Adjunct  Professor  of  Surgery,  the  New 
York  Polyclinic  Hospital;  Assistant  Surgeon,  the  New  York  Neu- 
rological Institute,  and  Attending  Neurologist,  Hospital  for  Rup- 
tured and  Crippled.    Address:   20  West  50th  Street,  New  York  City. 

Dr.  F.  J.  Sladen  is  Director,  the  Department  of  Medicine,  Detroit 
General  Hospital,  Detroit,  Mich. 

Dr.  J.  M.  Slemons  is  Professor  of  Obstetrics  and  Gynecology,  the 
University  of  California,  and  Director  of  the  Woman's  Clinic,  the 
University  of  California  Hospital.  Address:  3404  Clay  Street,  San 
Francisco,  Calif. 

Dr.  Joseph  T.  Smith,  Jr.,  is  Instructor  in  Gynecology,  Western 
Reserve  University  Medical  Department;  Assistant  Surgeon,  Dis- 
pensary of  Lakeside  Hospital,  and  Western  Reserve  University 
Gynecological  Department. 

Dr.  A.  de  T.  Valk  is  Visiting  Physician  to  the  Twin  City  Hos- 
pital, Winston-Salem,  N.  C,  and  Lecturer  in  Anatomy  and  Physi- 
ology to  the  nurses  of  that  institution. 


Dr.  A.  Raymond  Stevens  is  Instructor  in  Genito-Urinary  Sur- 
gery, New  York  University;  Assistant  Attending  Genito-Urinary 
Surgeon  to  Bellevue  Hospital,  and  Chief  of  the  Genito-Urinary 
Clinic,  Presbyterian  Hospital  Dispensary.  Address:  40  E.  41st 
Street,  New  York  City. 

Dr.  Solomon  Strouse  is  Associate  Attending  Physician,  the 
Michael  Reese  Hospital;  Directing  Physician,  Chieago-Winfield 
Tuberculosis  Sanitarium;  Attending  Dispensary  Physician,  Mu- 
nicipal Tuberculosis  Sanitarium,  and  Instructor  in  Medicine,  the 
University  of  Illinois.  Address:  104  S.  Michigan  Ave.,  Chicago, 
111. 

Dr.  J.  H.  J.  Upham  is  Professor  of  Medicine  and  Clinical  Medi- 
cine in  Sterling,  Ohio,  Medical  College;  Attending  Physician  to  St. 
Francis  Hospital,  Consulting  Physician  to  Mt.  Carmel  Hospital, 
and  President  of  the  Ohio  State  Medical  Association.  Address: 
Columbus,  O. 

Dr.  Douglas  Vanderhoof  is  Associate  Professor  of  Clinical  Medi- 
cine, Medical  College  of  Virginia. 

Dr.  H.  I.  Wiel  is  Assistant  in  Medicine,  Mt.  Zion  Hospital,  San 
Francisco,  Calif. 

Dr.  Otis  B.  Wight  is  Assistant  Professor  of  Gynecology,  Medical 
Department,  University  of  Oregon. 

Dr.  Helen  Watson  Winternitz  is  Lecturer  on  Anatomy,  Johns 
Hopkins  Hospital  Training  School  for  Nurses. 

Dr.  Eleanor  B.  Wolf  is  House  Physician,  New  York  Infirmary  for 
Women  and  Children. 

Dr.  J.  M.  Wolfsohn  is  Instructor  in  Neurology,  Leland  Stanford 
Jr.  University;  Neurologist  to  the  San  Francisco  Hospital,  and 
Neurologist  to  the  Children's  Hospital,  San  Francisco,  Calif. 

Dr.  P.  G.  Woolley  is  Professor  of  Pathology  and  Head  of  the  De- 
partment of  Pathology  and  Bacteriology,  Medical  Department, 
University  of  Cincinnati,  and  Director  of  the  Laboratories  of  the 
Cincinnati  Hospital. 


NOTES  ON  NEW  BOOKS. 


Practical  Physiological  Chemistry.  By  Sydney  W.  Cole,  M.  A. 
7/6.  Third  Edition.  (Cambridge  [Eng.]:  W.  Heffer  &  Sons, 
Ltd.,  1913.) 

This  work  is  intended  as  an  exercise  book,  largely  to  aid  students 
to  pass  examinations  in  medical  chemistry,  and  it  is  so  arranged 
as  to  be  useful  for  students  who  are  not  thoroughly  grounded  in 
chemistry.  Its  third  appearance  would  seem  to  indicate  that  it  has 
met  with  a  certain  success  in  England,  and  it  may  be  used  by  some 
schools  in  this  country.  The  author  discusses  the  proteins,  car- 
bohydrates and  fats,  then  passes  to  the  chemistry  of  some  foods, 
the  composition  of  the  digestive  juices,  and  the  action  of  certain 
enzymes.  After  these  introductory  chapters  he  takes  up  the  blood, 
bile,  and  urine,  and  has  a  final  chapter  on  the  detection  of  sub- 
stances of  physiological  interest. 

The  Psychoneuroses  and  Their  Treatment  by  Psychotherapy.  By 
Professor  J.  Dejerine  and  Dr.  E.  Gauckler.  Translated  by 
Smith  Ely  Jelliffe,  M.  D.  $4.00  (Philadelphia  and  London: 
J.  B.  Lippincott  Company,  1913.) 

At  a  moment  when  so  much  attention  is  paid  to  mental  disorders, 
it  is  all  important  to  have  all  the  aid  to  be  obtained  from  every 
source,  and  it  is  especially  valuable  to  secure  the  opinions  of 
foreigners  whose  work  along  these  lines  has  been  more  thorough 
and  exhaustive  than  ours  up  to  the  present.  So  few  of  our 
physicians  read  French  easily  that  they  may  consider  themselves 
very  fortunate  to  have  secured  this  admirable  translation  of  an 
important  work.  Dejerine's  practice  and  writings  have  been  of 
the  utmost  interest  to  all  psychiatrists,  for  he  has  worked  out  his 


own  therapy  with  originality  and  has  been  a  leader  in  the  modern 
treatment  of  psychoneuroses.  His  book  is  divided  into  three  parts; 
the  first  analytical,  or  "  the  study  of  all  the  symptoms  which  are 
observed  in  the  course  of  the  psychoneuroses " ;  the  second 
synthetic,  or  the  explanation  of  "  the  general  mechanism  of  the 
foundation  of  the  psychoneuroses,  as  well  as  their  variations  and 
nature  ";  the  third  therapeutic,  which  needs  no  definition.  This  is 
a  book  well  worth  study  by  the  general  practitioner. 

Irritability.  By  Max  Verworn,  M.  D.  (New  Haven:  Yale  Uni- 
versity Press.    London:  Henry  Frowde,  1913.) 

Dr.  Verworn,  Professor  at  the  University  of  Bern,  was  invited  to 
deliver  the  Silliman  Lectures  at  Yale  University  in  1911,  and  this 
volume  is  the  result.  The  author's  reputation  as  a  brilliant 
physiologist  has  been  long  established,  and  his  work  is,  therefore, 
of  very  great  interest  as  presenting  for  the  first  time  in  English  a 
comprehensive  treatise  of  irritability  or  the  "  effect  of  stimuli  on 
living  substance."  To  the  advanced  student  of  physiology  it  will 
be  a  great  aid,  and  stimulus  to  new  investigations  along  fresh  lines 
for  Dr.  Verworn  is  most  suggestive  and  his  book  is  full  of  meat. 

An  Elementary  Study  of  the  Brain.  By  Ebex  W.  Fiske,  M.  D. 
Illustrated.  $1.25.  (New  York:  The  Macmillan  Company, 
1913. 1 

For  certain  college  and  possibly  high-school  courses  this  is  an 
excellent  work,  from  which  students  will  get  a  very  clear  idea  of 
the  structure  of  the  brain.  It  is  based  on  the  dissection  of  the 
brain  of  the  sheep,  and  should  prove  useful  just  as  books  detailing 
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the  anatomy  of  the  cat,  frog,  and  lobster  are  used  for  demonstration 
courses  in  biology  or  zoology.    With  this  book  an  energetic,  bright 
student,  working  alone,  could  acquire  much  information  during  a 
summer  holiday,  and  thus  prepare  himself  for  more  advant  i 
in  the  anatomy  of  the  human  brain. 

Les  Epanch'  mrnts  du  I'erirarde.  Tar  DOCTBCB  GERMAIN  BLECH- 
maw.     (  Paris:  J.  Ii.  Iiaillii're  et  File,  1913. ) 

As  is  common  with  French  theses,  the  author  dedicates  his  work 
to  many  of  his  professors  and  others,  amongst  whom  it  is  pleasant 
to  note  the  name  of  Thomas  Morgan  Kotch:  and  in  the  text  he 
refers  frequently  to  Rotch's  early  experimental  work  on  peri- 
carditis. The  thesis  is  a  careful  study  of  this  disease;  the  author 
that  the  subxyphold  puncture  is  the  best  means  of 
diagnosticating  a  pericardial  effusion,  and  that,  along  with  surgical 
measures  that  may  he  necessary  there  is  room  for  a  new  active 
medical  treatment  which  is  being  developed.  This  treatment,  as 
the  author  states,  will  justify  Wright's  so  frequently  repeated  re- 
mark that  "  the  physician  of  the  future  will  be  an  immunisator." 
A  valuable  bibliograph\  accompanies  the  work,  which  is  of 
interest  to  the  Internist. 

Sterility  in  the  Male  and  Female  and  its  Treatment.  By  Max 
Hi  Bins,  M.  D.    $2.00.     (New.  York:  Iiebman  Company.  WIS.) 

Dr.  lluhners  findings  are  based  upon  experimental  work  of  a 
nature  unpleasant  to  undertake,  and  he  deserves  credit  for  his  in- 
vestigations, which,  presented  with  greater  modesty,  would  make  a 
better  impression.  One-half  this  fair-sized  volume  of  250  pages 
gives  the  author's  views,  as  based  largely  on  his  own  work,  the 
other  half  is  merely  a  record  of  his  case  histories.  The  whole 
might  have  been  condensed  with  profit  into  less  than  one-half  and 
the  results  offered  in  a  more  concise  and  practical  manner.  That 
the  author  has  added  something  to  our  knowledge  of  this  trouble  is 
unquestionable,  and  so  the  book  has  its  value,  but  its  value  hardly 
calls  for  book  form.  As  a  journal  article  it  would  have  had  many 
readers  and  found  its  true  place. 

Massage:  Its  Principles  and  Technic.  By  M  w  Bohm,  M.  D.,  Edited, 
with  an  Introduction,  by  Chables  I'  Painteb,  M.  I).  Illus- 
trated.    $17.".     [Philadelphia  and  London:  W.  Ii.  Saunders 

■any.  /.''/■'.  i 

The  illustrations  of  this  book,  with  the  simple  accompanying  text, 
make  it  an  exceptionally  useful  one  for  both  students  and 
The  general  princlpb 

of  the  volume  makes  it  acceptable.     It  does  not  pretend  to  cover 
very  special  forms  of  massage,  as  of  the  eye,  the  larynx. 
generative  organs,  etc.  but  is  limited  to  the  massage  of  tl 
arm.  back,  abdomen,  etc.,  such  as  is  usually  required  of  nui 
irs. 

Sex:   Its  Origin  and  Determination.    By  Thomas  E.  Rexd,  M.  i> 
my.  i 

The  author  has  prepared  an  interesting  w<.i 
theory  that  the  origin  and  determination  of  sex.  the  ci 
disease,  parturition,  etc.,  are  the  result  of  the  metal 
and  katabolic)  cycle  in  man.  but  the  proof  b>-  brlr 
inconclusive.     Mow  far  the  human  system  and  it  >  man;,   fui 
both   normal   ami   abnormal   are   dependent   on    dail] 
monthly  cycles.  Is  a  much  mooted  question.     I  >r    Ret 

■   much  material  to    demonstrate  the  effect  of  th( 
but  a  good  deal  of  the  evidence  is  hypothetical,  and  Me-  origin  of 
sex  still  remains  a  problem  to  be  worked  out  by  experimei 
than  by  theorizing  on  Bucfa  an  uncertain  factor  ai   thi 
tidal  influence  on  the  earliest  forms  of  life. 


•7  "I  St.  Marys  Hospital  (  Mayo  Clinic) 
for   1912.      [Uusti  {Philadelphia   ■> 

W.  1! 

This  is  a  fresh   volume  of  verj    ti  am  the 

Mayo  Clinic.     They  |  journals,  but. 

gathered    together   in   this   handsome   form,   they    furnish 
cellent  index  of  the  broad  BCOpe  and  high  quality  of  the  work  done 
by  the  Mayo  brothi  rs  and  their  staff. 

Summaries  "f  Laws  Relating  to  (he  Commit*  a  o/  Ihe 

Insane  m  tin-  United  States.    Prepared  by  Johh  i: 

Published   by  The   National  Committee   for  Men) 
forts,  1913.  I 

The  National  Committee,  In  publishing  this  volumi 

excellent  piece  of  work.    The  compilation  of  tl"  portul 

for  the  physicians,  lawyers,  and 

when  our  Btate  legislatures  are  preparii  or  modify  old 

laws  in  regard  to  the  Insane.     As  our  views  in  earing  for  tl 

are  undergoing  radical  changes,  it  is  likely  tl 

will  be  much  changed  within  a  •  ■.  this 

volume  will  be  of  very  great  help  to  those  intrusted  with  tl 

aration  of  new  laws. 

ISurdett's  Hospitals  am!  CharitU 

Philanthropy   and    the   Hospital    Uinual,   containing 
haustl  pltal  work  tor  the  year.    By  Bm  ' 

i  i  r,  K   C   B„  K   C   V.  O.     I  Lot 
Limited.  18  and  ."■>  Southampton  ■•<:>•  rt.  strand,  H 

This  standard  annual  Is  now  in  the  24th  year  of  publication.     It 

seems  surprising  that,  dealit  of  many 

thousand  institutions,  it  should  find  it   i 
fully  at  such  an  early  date  in  the  current  year.     Tie    • 
his  plea  for  the  establishment  of  an  Instltutloi 
pital,  to  correspond  with 

e  comparable  for  an  Identical  period  ot 

It  is  gratifying  to  read  i  furnlan 

necessary  information  1  y  It 
instruction  or  advice  in  the  line  of  hospital  I 
of  construction. 

The  I-  Englishmen  In 

pitals.  i  "  KI|IK 

Edward's  Fund,"  tl"'  "  !••   ' 
Sunday."   and 
,,.■«  .  ompulsoi  j  in  urai    ■   foi  worl  mi  n     1 

furnish  valuable  hint 

the  world  and  nera]  applii 

pital    Annual 

voluntary  hospitals  connect*  d  «  i'h  medl 
of   the   value   of   tl 

m  could  come  in  I 
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books  dealing  with  this  field.  As  in  the  first  edition,  the  numerous 
illustrations  greatly  assist  one  in  obtaining  a  proper  comprehension 
of  the  subject  matter. 

George  Crocker  Special  Research  Fund.  Vol.  IV.  Studies  in 
Cancer  and  Allied  Subjects.  {New  York:  Columbia  University 
Press,  1913.) 

The  eight  papers  in  this  handsomely  printed,  and  finely  illus- 
trated volume  all  deal  with  the  anatomy  and  development  of  the 
salivary  glands  in  the  mammalia.  Carmalt,  Huntington,  and 
Schulte  are  the  three  contributors,  the  work  of  the  two  latter 
amplifying  observations  already  begun  and  reported  upon  by 
Carmalt,  who  died  in  1905,  after  having  made  interesting  investiga- 
tions of  the  problem  noted.  The  salivary  glands  were  studied  in 
the  hope  of  throwing  light  "on  the  phylogenetic  aspect  of  the 
epithelial  neoplasms  of  this  area."  The  volume  is  an  important 
addition  to  our  knowledge  of  these  glands. 

Acute  Poliomyelitis  (Heine-Medin's  Disease).  By  Dr.  Ivan  Wick- 
man.  Translated  by  Db.  F.  Wm.  J.  A.  M.  Maloney.  $3.00. 
{New  York:  The  Journal  of  Nervous  and  Mental  Disease  Pub- 
lishing Company,  WIS.) 

This  is  an  important  contribution  to  the  literature  of  the  disease 
which,  within  the  last  few  years,  has  been  so  profoundly  studied 
with  such  brilliant  results  in  America.  To  students  at  Harvard 
belongs  the  honor  of  having  found  the  transmitting  agent  in  the 
fly,  and  to  Drs.  Plexner  and  Noguchi  of  the  Rockefeller  Institute 
the  glory  of  having  isolated  the  causative  organism.  The  mono- 
graph by  Dr.  Wickman  gives  an  excellent  picture  of  the  disease,  and 
it  is  fortunate  that  the  editors  of  the  Nervous  and  Mental  Disease 
Monograph  Series  selected  it  for  translation. 

Pathological  Inebriety:  Its  Causation  and  Treatment.  By  J.  W. 
Natley  Cooper.    $1.50.     (New  York:  Paul  B.  Hoeber,  1913.) 

Physicians  who  undertake  the  scientific  care  of  inebriates  will 
find  this  small  brochure  of  value.  Dr.  Cooper  has  had  a  large  ex- 
perience with  this  class  of  patients,  and  what  he  says  in  regard  to 
their  treatment  is  well  worth  careful  reading  and  consideration. 
Chronic  or  periodic  drinkers  are  extremely  diflacult  to  treat  so 
as  to  effect  a  radical  cure  and  prevent  their  returning  to  their  old 
habits,  and,  therefore,  any  serious  work  of  this  nature  is  useful. 

Vaccine  and  Serum  Therapy.  By  Edwin  Henry  Schoreb,  M.  D. 
Second  Revised  Edition.  $3.00.  (St.  Louis:  C.  V.  Mosby 
Company,  1913.) 

In  the  last  four  years,  since  this  book  first  appeared  in  1909, 
vaccines  and  serum  therapy  have  been  much  studied  and  we  have 
a  better  comprehension  of  their  value  than  at  that  time.  Dr. 
Schorer  has  incorporated  the  newer  findings  in  his  second  edition 
and  otherwise  added  to  his  work,  which  can  be  recommended  to 
the  profession  as  a  thorough  and  clear  presentation  of  the  subject. 

A  Reference  Handbook  of  The  Medical  Sciences.  Third  Edition. 
Edited  by  Thomas  Lathrop  Stedman,  M.  D.  Vol.  II.  BAD- 
CHL.     (New  York:  William  Wood  d  Co.,  1913.) 

The  three  longest  articles  in  this  volume,  as  might  almost  be 
guessed,  are  on  the  brain,  165  pages;  the  blood,  125;  and  the  breast, 
55.  These  are  well  prepared,  and,  in  view  of  their  importance  in 
medicine,  not  too  long.  Cancer  is  dealt  with  in  15  pages,  which 
seems  short.  But  this  merely  draws  attention  to  one  of  the  obvious 
difficulties  in  the  preparation  of  such  a  handbook.  Different  contrib- 
utors cannot  be  expected  to  treat  their  subjects  in  similar  manner, 
for  one  will  write  profusely,  the  other  briefly  and  compactly.  The 
original  handbook  was  highly  appreciated  by  the  profession  in  its 


day,  and  there  is  no  doubt  that  Dr.  Stedman's  will  prove  even  more 
complete  and  valuable  when  finished.  The  two  volumes  just  issued 
promise  excellently  for  the  success  of  the  entire  eight.  Anyone 
who  undertakes  such  a  work  deserves  the  hearty  thanks  of  all  its 
readers,  and  it  is  certain  that  the  profession-at-large  will  warmly 
endorse  this  new  edition. 

Indigestion,  Constipation  and  Liver  Disorder.  By  G.  Sherman 
Bigg,  F.  R.  C.  S.  (Edinburgh).  $1.50.  (Hoeber:  New  York, 
1913.) 

This  is  a  book  of  slight  value  and  an  unpleasant  impression  is 
aroused  in  looking  through  it  to  find  that  remedies  are  quoted 
with  the  makers'  names  or  initials,  e.  g.,  P.  D.  &  Co.;  B.  W.  &  Co.; 
Fairchild;  Mellin;  Messrs  Kirby  of  Newman  St.;  Van  Horn  and 
Sautell,  etc.;  as  though  the  author  were  writing  to  advertise  the 
products  of  various  firms. 

Blood-Pressure,  from  the  Clinical  Standpoint.  By  Francis  Ash- 
ley Faught,  M.  D.  Illustrated.  $3.00.  (Philadelphia  and 
London:  W.  B.  Saunders  Company,  1913.) 

The  author  speaks  of  this  book  as  a  "  little  work,"  but  it  covers 
270  fair  sized  pages.  As  there  is  no  other  comprehensive  book  on 
blood-pressure  in  English  this  one  will  serve  the  student  well; 
in  it  he  will  find  most  of  the  needed  information  to  guide  him 
along  his  way.  Printed  on  thick  paper  it  is  heavier  than  necessary 
for  which  the  publishers  are  to  blame. 

Blood  Pressure  in  General  Practice.  By  Percival  Nicholson, 
M.  D.  $1.50.  (Philadelphia  and  London:  J.  B.  Lippincott 
Company,  1913.) 

"  This  treatise  therefore  starts  with  the  assumption  that  the 
writer  is  dealing  with  a  new  subject,  and  an  effort  has  been  made 
to  present  the  material  given  in  as  simple  a  manner  as  possible." 
The  manner  has  been  carried  out  too  simply,  with  the  result  that 
the  book  in  places  is  not  clear,  and  as  an  entity  has  small  value. 

Diagnostic  Methods:  Chemical,  Bacteriological,  and  Microscopical. 
By  Ralph  W.  Webster,  M.  D.  Third  Edition,  Revised  and  En- 
larged. Illustrated.  (Philadelphia:  P.  Blakision's  son  it  Co., 
1913.) 

Three  editions  within  four  years  speaks  well  for  the  popularity 
of  this  work,  and  it  deserves  this  mark  of  success.  The  author 
keeps  his  book  up-to-date,  and  has  covered  the  ground  thoroughly, 
so  that  the  work  is  a  serviceable  one  for  students  and  general 
practitioners. 

Manual  of  Operative  Surgery.  By  John  Fairbairn  Binnie,  C.  M. 
(Aberdeen),  etc.  Sixth  Edition,  Revised  and  Enlarged.  Il- 
lustrated. $7.  (Philadelphia:  P.  Blakiston's  Son  &  Co., 
1913.) 

This  surgery  wTell  merits  its  popularity  and  to  each  edition  the 
author  adds  something  to  bring  the  work  up-to-date  and  thus 
make  it  really  serviceable  for  the  advanced  surgeon.  Rare  and 
difficult  operations  are  described  in  detail,  because  any  man,  who 
rightly  calls  himself  a  surgeon,  should  know  how  to  perform  the 
simpler  operations  when  he  commences  practice.  It  is  an  ex- 
cellent book,  clearly  written  by  a  man  of  wide  experience  and 
sound  judgment. 

A  Manual  of  Venereal  Diseases.  By  Sir  Alfred  Keogh,  K.  C.  B., 
and  others.  Second  Edition.  Revised  and  largely  Rewritten. 
$3.75.  (London:  Henry  Frowde  and  Hodder  d  Stoughton, 
1913.) 

This  work  is  essentially  a  treatise  on  syphilis,  as  out  of  280 
pages,  230  are  devoted  to  this  disease.  Discussion  of  gonorrhoea, 
soft-chancre   and  balanitis  takes  up  the  remaining  pages.     Im- 
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portaut  as  syphilis  is,  yet  treated  only  as  a  venerea]  disease,  the 
disproportion  of  space  allotted  to  it  and  gonorrhoea  seems  a  mis- 
take, since  the  latter  trouble,  from  several  points  of  view,  is  as  far 
reaching  in  its  disastrous  results  as  the  former.  It  is,  leaving 
this  point  out  of  consideration,  a  useful  book  for  the  general  prac- 
titioner, and  we  are  glad  to  note  its  second  appearance. 

Malaria.  By  Grauam  C.  Hbnson,  M.  D.  Illustrated.  $2.50.  (St. 
Louis:  C.  V.  Mosby  Company,  1913.) 

Dr.  Bass  in  a  brief  introduction  warmly  indorses  this  work,  and 
his  endorsement  is  merited.  Dr.  Henson  has  written  an  excellent 
manual  on  the  etiology,  pathology,  diagnosis,  prophylaxis,  and 
treatment  of  tins  disease,  and  physicians  throughout  the  South 
will  find  it  most  useful.  It  is  a  good  practical  handbook,  covering 
all  the  essential  features  of  malaria,  which,  unfortunately,  is  not 
yet  generally  recognized  as  one  of  our  worst  diseases,  and  in  parts 
of  the  country  most  prevalent.  It  is  to  be  hoped  that  Dr.  Henson's 
treatise  will  help  to  awaken  the  public  to  the  urgent  need  of 
action  in  eradicating  malaria  wherever  it  exists,  and  this  is  gen- 
erally not  a  difficult  or  very  costly  task. 

A  Manual  of  Surgery.  By  Francis  T.  Stewart,  M.  D.  Third  Edi- 
tion. Illustrated.  $4.  (.Philadelphia:  P.  Blakiston's  Son  <& 
Co..  1913.) 

This  is  one  of  the  many  surgical  manuals,  which  are  on  the 
market,  and  which  have  found  favor  with  the  profession.  Stu- 
dents of  surgery  will  be  glad  to  have  the  revised  edition  of  Dr. 
Stewart's  work  which  contains  important  additions  and  is  a  prac- 
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Book  on  the  Physician  Himself  and  Things  that  Concern  His  Repu- 
tation and  Success.  By  D.  W.  Cathell,  M.  D.  The  twelfth  and 
final  edition,  enriched  and  strengthened  by  the  author  and  his 
son,  William  T.  Cathell,  A.M.,  M.D.  1913.  Svo.  407  pages. 
F.  A.  Davis  Company,  Philadelphia. 

Pathological  Inebriety:  Its  Causation  and  Treatment.  By  .1.  W. 
Astley  Cooper.  With  Introduction  by  Sir  David  Ferrier.  M.D., 
F.  R.  S.    1913.    12°.    151  pages.    Paul  H.  Hoeber,  New  York. 

The  Karcotic  Drug  Diseases  and  Allied  Ailments.  Pathology, 
Pathogenesis,  and  Treatment.  By  Geo.  E.  Pettey,  M.  D.  Illus- 
trated. 1918.  8°.  516  pages.  P.  A.  Davis  Company,  Phila- 
delphia. 

Qolden  Rules  "/  Iiiai/nosis  and  Treatment  of  Diseases.    Aphorisms. 
Observations,  and  Precepts  on  the  Method  of  El&mlnatli 
Diagnosis    of    Diseases,    with    Practical    Rules    for     P 
Remedial     Procedure.      By     Henry     A.    Cables,     B.  S.,     Mi  i 
Second  edition,  revised  and  rewritten.    1913.    12°.    318  pages. 
C.  V.  Mosby  Company,  St.  Louis. 

8urgery  of  the  Eye.  By  Ervin  Torok,  M.  D.,  and  Gerald  H.  Grout. 
M.  I).  With  509  original  Illustrations,  101  in  colors,  and  2 
colored  plates.  1913.  8°.  507  pages.  Lea  &  Febiger,  Phila- 
delphia and  New  York. 

Clinical  Pathology.    By  P.  N.  Panton,  M.  A.,  M.  B.,  B.C.,  Cantab. 
With  13  plates  (11  colored)  and  45  illustrations  In  ti 
1913.    8vo.    446  pages.    P.  Blakiston's  Son  &  Co..  Philadelphia. 

The  Difficulties  and  Emergencies  of  Obstetric  Practice.  By  Comyns 
Berkeley.  M.  A.,  M.  D..  B.C.,  Cantab.,  F.  R,  C.  P.,  Lond.,  11  R. 
C.  S.,  Eng.,  and  Victor  Bonney,  MS.  M.D.,  B.  Sc.  Lond., 
F.  R.  C.  S.,  Eng.,  M.  R.  C.  P.,  Lond.  With  287  illustrations. 
1913.    8".    787  pages.    P.  Blakiston's  Son  &  Co  .  Phils 


Text-Book  of  General  Pathology.     Edited  by  m    a 
J.  Ritchie.    1913     B". 
York:  Edward  Arnold,  London. 

Vaccine  and  Scrum  Therapy.    Including  also  a  Study  of  Inf- 
Theories  of  Immunity,  Specltie 
By  Edwin  Henry  Schorer,  B    B.,  M.  I1.  I  >r.  P.  B 
vised  edition      1913.    v  . 
St.  Louis. 
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Diseases  of  the  Ear.  By  Philip  D.  Kerrison,  M.  D.  331  illustra- 
tions in  text  and  2  full  pages  in  color.  [1913.]  8°.  588  pages. 
J.  B.  Lippincott  Company,  Philadelphia  and  London. 

Ophthalmoscopic  Diagnosis.  Based  on  Typical  Pictures  of  the 
Fundus  of  the  Eye,  with  Special  Reference  to  the  Needs  of 
General  Practitioners  and  Students.  By  Dr.  C.  Adam.  Trans- 
lated by  Matthias  Lanckton  Foster,  M.  D.  With  86  colored 
pictures  on  48  plates  and  18  illustrations  in  the  text.  [1913.] 
4°.    229  pages.    Rebman  Company,  New  York. 

A  Course  in  Normal  Histology-  A  Guide  for  Practical  Instruction 
in  Histology  and  Microscopic  Anatomy.  By  Rudolph  Krause. 
Translation  from  the  German  by  Philipp  J.  R.  Schmahl,  M.  D. 
With  30  illustrations  in  text  and  208  colored  pictures,  ar- 
ranged on  98  plates  after  the  original  drawings  by  the  author. 
[1913.]  4°.  Part  I,  86  pages.  Part  II,  406  pages.  Rebman 
Company,  New  York. 

Therapeutics  of  the  Gastro-Intestinal  Tract.  By  Dr.  Carl  Wegele. 
Adapted  and  Edited,  with  Additions  on  the  Diagnosis  of  the 
Diseases  of  the  Esophagus  [etc.].  By  Maurice  H.  Gross,  M.  D., 
and  I.  W.  Held,  M.  D.  With  52  illustrations  in  the  text  and  2 
figures  in  colors  on  one  plate.  1913.  8°.  329  pages.  Rebman 
Company,  New  York. 

Sterility  in  the  Male  and  Female  and  Its  Treatment.  By  Max 
Hiihner,  M.  D.  1913.  8°.  262  pages.  Rebman  Company,  New 
York. 

Sex:  Its  Origin  and  Determination.  A  Study  of  the  Metabolic 
Cycle  and  Its  Influence  in  the  Origin  and  Determination  of 
Sex,  the  Course  of  Acute  Disease,  Parturition,  etc.  By  Thomas 
E.  Reed,  M.  D.  1913.  8°.  313  pages.  Rebman  Company, 
New  York. 

Laboratory  Methods.  With  Special  Reference  to  the  Needs  of  the 
General  Practitioner.    By  B.  G.  R.  Williams,  M.  D.,  assisted  by 

E.  G.  C.  Williams,  M.  D.  With  an  introduction  by  Victor  C. 
Vaughan,  M.  D„  LL.  D.  Second  edition.  Illustrated  with 
forty-three  engravings.  1913.  8°.  210  pages.  C.  V.  Mosby 
Company,  St.  Louis. 

Blood  Pressure  in  General  Practice.  By  Percival  Nicholson,  M.  D. 
With  seven  illustrations.  1913.  12°.  157  pages.  J.  B.  Lippin- 
cott Company,  Philadelphia  and  London. 

Les  Epanchements  du  Pcricarde  Etude  Clinique  et  Therapeutique. 
La  Ponction  Epigastrique  de  Marfan.  Par  le  Dorteur  Germain 
Blechmann.  1913.  8°.  349  pages.  J.  B.  Bailliere  et  Fils, 
Paris. 

Progressive  Medicine.  A  Quarterly  Digest  of  Advances,  Dis- 
coveries and  Improvements  in  the  Medical  and  Surgical 
Sciences.  Edited  by  Hobart  Amory  Hare,  M.  D.,  assisted  by 
Leighton  F.  Appleman,  M.  D.  Vol.  II,  June,  and  Vol.  Ill, 
Sept.,  1913.  8°.  449  pages.  Lea  &  Febiger,  Philadelphia  and 
New  York. 

International  Clinics.  A  Quarterly  of  Illustrated  Clinical  Lectures 
and  Especially  Prepared  Original  Articles.  By  Leading  Mem- 
bers of  the  Medical  Profession  Throughout  the  World.  Edited 
by  Henry  W.  Cattell,  A.  M.,  M.  D.  Volume  II.  Twenty-third 
Series,  1913.  8°.  312  pages.  J.  B.  Lippincott  Company,  Phila- 
delphia and  London. 

Reports  from  the  Laboratory  of  the  Royal  College  of  Physicians. 
Edinburgh.  Edited  by  George  Lovell  Gulland,  M.  D.,  and 
James  Ritchie,  M.  D.  Vol.  XII  [1912].  1913.  8°.  Oliver  and 
Boyd,  Edinburgh. 

A   Text-Book  of  Midwifery.     By  R.  W.  Johnstone,  M.  A.,  M.  D., 

F.  R,  C.  S.,  M.  R.  C.  P.  E.  Contains  264  illustrations.  1913. 
12°.    485  pages.    The  Macmillan  Company,  New  York. 


Diseases  and  Injuries  of  the  Eye.  By  William  George  Sym,  M.  D., 
F.  R.  C.  S.  E.  With  twenty-five  full-page  illustrations,  sixteen 
of  them  in  color  and  eighty-eight  figures  in  the  text.  Also  a 
type  test-card  at  end  of  volume.  1913.  12°.  493  pages.  The 
Macmillan  Company,  New  York. 

A  Text-Book  of  Biology.  By  William  Martin  Smallwood,  Ph.  D. 
(Harvard).  Illustrated  with  243  engravings  and  13  plates,  in 
colors  and  monochrome.  1913.  8°.  285  pages.  Lea  &  Febiger, 
Philadelphia  and  New  York. 

The  Modern  Treatment  of  Nervous  and  Mental  Diseases.  By 
American  and  British  authors.  Edited  by  William  A.  White, 
M.  D.,  and  Smith  Ely  Jelliffe,  A.  M.,  M.  D.,  Ph.  D.  Volume  II. 
Illustrated.  1913.  8°.  816  pages.  Lea  &  Febiger,  Philadelphia 
and  New  York. 

The  Psychoneuroses  and  their  Treatment  by  Psychotherapy.  By 
Professor  J.  Dejerine  and  Dr.  E.  Gauckler.  Authorized  trans- 
lation by  Smith  Ely  Jelliffe,  M.  D.,  Ph.  D.  [1913.]  8°.  395 
pages.    J.  B.  Lippincott  Company,  Philadelphia  and  London. 

Diseases  of  the  Stomach.  Including  Dietetic  and  Medicinal  Treat- 
ment. By  George  Roe  Lockwood,  M.  D.  Illustrated  with  126 
engravings  and  15  plates.  1913.  8°.  624  pages.  Lea  & 
Febiger,  Philadelphia  and  New  York. 

Irritability.  A  Physiological  Analysis  of  the  General  Effect  of 
Stimuli  in  Living  Substance.  By  Max  Verworn,  M.  D.,  Ph.  D. 
With  diagrams  and  illustrations.  1913.  8°.  264  pages.  Yale 
University  Press,  New  Haven;  Henry  Frowde,  London. 

Burdett's  Hospitals  and  Charities,  1913.  Being  the  Year  Book  of 
Philanthropy  and  the  Hospital  Annual.  By  Sir  Henry  Burdett, 
K.  C.  B.,  K.  C.  V.  O.  Twenty-fourth  year.  1913.  12°.  1047 
pages.    The  Scientific  Press,  Limited,  London. 

General  Malaria  Committee.  Proceedings  of  the  Third  Meeting 
held  at  Madras,  November  18,  19  and  20,  1912.  Fol.  2S9  pages. 
1913.    Government  Central  Branch  Press,  Simla. 

A  Reference  Handbook  of  the  Medical  Sciences.  Embracing  the 
Entire  Range  of  Scientific  and  Practical  Medicine  and  Allied 
Sciences.  By  various  writers.  First  and  second  editions 
edited  by  Albert  H.  Buck,  M.  D.  Third  edition  completely 
revised  and  rewritten.  Edited  by  Thomas  Lathrop  Stedman, 
A.  M.,  M.  D.  Complete  in  eight  volumes.  Volume  II  illustrated 
by  numerous  chromolithographs  and  seven  hundred  and  fifty- 
four  fine  half-tone  and  wood  engravings.  1913.  4°.  832  pages. 
William  Wood  &  Co.,  New  York. 

Ergebnisse  der  Chirurgie  und  Orthopadie.  Herausgegeben  von 
Erwin  Payr,  Hermann  Kiittner.  Sechster  Band.  Redigiert  von 
H.  Kiittner.  Mit  147  Textabbildungen.  1913.  8°.  716  pages. 
Julius  Springer,  Berlin. 

Diseases  of  the  Eye.  A  Handbook  of  Ophthalmic  Practice.  By  G. 
E.  de  Schweinitz,  A.  M.,  M.  D.  With  360  illustrations  and  seven 
chromo-lithographic  plates.  Seventh  edition,  thoroughly  re- 
vised. 1913.  8°.  979  pages.  W.  B.  Saunders  Company,  Phila- 
delphia and  London. 

Gonorrhea  in  Women.  Its  Pathology,  Symptomatology,  Diagnosis, 
and  Treatment;  Together  with  a  Review  of  the  Rare  Varieties 
of  the  Disease  which  Occur  in  Men,  Women  and  Children.  By 
Charles  C.  Norris,  M.  D.  With  an  Introduction  by  John  G. 
Clark,  M.  D.  Illustrated  by  Dorothy  Peters.  1913.  4°.  521 
pages.    W.  B.  Saunders  Company,  Philadelphia  and  London. 

Blood-Pressure  from  the  Clinical  standpoint.  By  Francis  Ashley 
Faught,  M.  D.  Illustrated.  1913.  8°.  281  pages.  W.  B. 
Saunders  Company,  Philadelphia  and  London. 
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Hygiine  and  Sanitation.  By  George  M.  Price,  MIL  1913.  12  . 
236  pages.    Lea  &  Febiger.  Philadelphia  and  New  York. 

Massage:  Its  Principles  and  Technic.    By  Max  Bohn,  M.  D.  Edited, 

with  an  Introduction,  by  Charles  F.  Painter,  M.  I).  Illustrated. 
1913.  8°.  91  pages.  W.  B.  Saunders  Company.  Philadelphia 
and  London. 

Practical  Bacteriology,  Microbiology  and  Serum  Therapy.  (Medi- 
cal and  Veterinary!  By  Or.  A.  Besson.  Translated  and 
adapted  from  the  fifth  French  edition  by  H.  ,T.  Hutchens, 
D.  S.  O.,  M.  A ..  M.  R.  C.  S.,  L.  R.  C.  P.,  D.  P.  H.  (Oxford). 
With  416  illustrations,  149  of  which  are  colored.  1913.  8'. 
892  pages.  Longmans.  Green,  and  Co.,  London.  New  York. 
Bombay,  and  Calcutta. 

Collected  Papers  by  the  Stuff  of  St.  Mary's  Hospital.  Mayo  Clinic. 
Rochester,  Minnesota,  mn.  s  .  842  pages.  1913.  W.  1!. 
Saunders  Company,  Philadelphia  and  London. 

Genitourinary  Diagnosis  and  Therapy.  By  Doctor  Ernst  Portner. 
Translated  and  edited  by  Bransford  Lewis,  M.  I).,  B.  Sc. 
Forty-three  illustrations.  1913.  Svo.  221  pages.  C.  V.  Mosby 
Company,  St.  Louis. 

The  Surgical  Clinics  of  John  B.  Murphy.  M.  I).,  at  Miry  Hospital 
Chicago.  Volume  II,  Nos.  3  and  5,  June.  1913.  8°.  W.  1! 
Saunders  Company,  Philadelphia  and  London. 

stammering  ami  Cognati    Defects  of  Speech.    By  C.  S.  Bluemel. 
Vol.   I.     The  Psychology   of  Stammering.     Vol.   II.     Contem- 
poraneous Systems  of  Treating  Stammering:   their  Possibili- 
and  Limitations.     1913.     123.     G.  E.   Stechert  and  Com- 
pany, New  Y'ork,  London,  Leipzig,  Paris. 

.4n  Elementary  Study  of  the  lirain.  Based  on  the  Dissection  of 
the  Brain  of  the  Sheep.  By  Eben  W.  Flake,  A.  M..  M.  D.  Il- 
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Closed  Loots. 

In  dealing  with  the  intestinal  contents  in  ileus,  it  has  been 
found  of  advantage  to  make  two  obstructions,  thus  confining 
the  material  between  them,  and  making  the  entrance  of  food, 
or  the  withdrawal  of  any  of  the  contents,  as,  for  instance,  by 
vomiting,  impossible.  The  material  which  is  found  in  these 
loops  is  the  resultant  of  a  number  of  processes  going  on  simul- 
taneously, and  no  one  of  them  must  be  forgotten  when  the 
whole  is  considered.    These  processes  are: 

Secretion  of  digestive  fluids; 

Breaking  up  of  food  by  digestive  Eerments; 

Putrefaction  of  contents  by  bacteria: 

Absorption  of  substances  by  the  mucosa ; 

Excretion  of  waste  products  by  the  mucosa. 
The  last-named  factor  is  one  concerning  which  our  knowledge 
is  unsatisfactory,  in  spite  of  the  large  amount  of  careful  work- 
done  upon  it.  The  pioneers  in  the  field  were  Bischoff  and 
Voit  (10),  who  were  followed  by  Muller  (48),  Rieder  (59), 
v.  Moraczewsky  (47),  Hermann  (31),  Ehrenthal  and  Blitz- 
stein  (25),  Fr.  Voit  (6G),  Berenstein  (!)).  Klecki  (38-39), 
Corlette  (20),  and  many  others.  It  was  found  that  starving 
animals  still  continued  to  form  a  certain  amount  of  dark, 
pasty  feces  for  an  indefinite  period,  and  soon  the  aid  of  the 
closed  intestinal  loop,  first  made  by  Halsted  (26),  was  also 
invoked  toward  the  elucidation  of  the  problem.  It  showed 
that  a  very  considerable  amount  of  material  was  the  result  of 
the  mucosal  activity,  but  what  proportion  was  necessary  di- 
gestive secretion,  and  what  proportion  waste  matter,  still  re- 
mains unknown.  At  any  rate,  there  are  many  arguments  in 
favor  of  the  idea  that  the  intestinal  mucosa  regularly  has  an 
important  excretory  function.  The  possibility  immediately 
arises  (if  this  excrementitious  matter  providing  some  or  all  of 
the  toxic  substances. 

As  has  been  stated  above,  the  products  of  putrefaction  were 
first  seized  upon  as  the  most  likely  to  be  toxic.  Efforts  to 
isolate  toxic  split  products,  for  example,  those  of  Kukula, 
Barger  and  Nesbitt  (6,  ;.  II,  50),  have  been  unsatisfactory. 
The  possibility  of  decomposed  food  as  a  source  was  ruled  out 
by  the  use  of  the  closed  loop,  from  which  food  is  excluded. 
When  the  mucosa  was  destroyed  in  a  closed  loop  by  Whipple 
(68),  the  clinical  course  was  not  at  all  characteristic;  the 
animal  died  of  septicaemia,  and  the  loop  contents  were  not 
toxic.  This  indicates  that  the  mucosa  is  necessary  for  the 
development  of  the  ordinary  toxin.  The  efforts  to  fix  the 
Maine  on  bacteria  being  on  the  whole  unsuccessful,  it  occurred 
to  the  writer  to  try  to  tesi  the  toxicity  of  the  intestinal  secre- 
tion, while  si  ill  uninfluenced  by  microorganisms. 

I  (rained  Duodenal  Loop. 
The  first  steps  towards  this  end  were  taken  in  the  observa- 
tion of  intestinal  loops,  which,  instead  of  being  closed,  were 
drained  to  the  outside.  The  ends  of  the  loop  were  fastened 
to  the  skin,  and  rubber  tubes  put  in  them.  It  was  difficult  to 
keep  the  tubes  in  place,  but  even  after  they  had  come  out,  the 
loop  was  easily  washed  by  inserting  a  catheter.  Whipple  (69) 
has  performed  this  experiment  frequently  on  dogs,  and  often 
they  die  with  typical  symptoms  of  ileus  in  spite  of  the  drain- 


age. The  writer  prepared  one  cat  in  this  manner.  It  re- 
mained strong  and  healthy  during  the  time  (10  days)  when 
daily  lavage  was  done.  The  washings  showed  a  slight  yellow- 
ish brown  coloration,  and  contained  flakes  of  mucus.  Cor- 
lette (20)  shows  that  this  coloration  is  due  to  a  pigment 
secreted  by  the  mucosa,  and  not  to  blood  pigment.  The  total 
amount,  mixed,  of  course,  with  wash  water,  for  the  ten  days 
was  about  1200  cc.  It  was  preserved  with  chloroform  and 
toluol.  This  was  evaporated  at  60°  C.  to  a  volume  of  115  cc, 
filtered,  and  injected  into  the  veins  of  a  dog  weighing  8  lbs. 
The  dog  died  in  44  hours,  with  the  symptoms  and  autopsy 
findings  described  as  typical  for  closed  loop  fluid  by  Whipple. 

Fistula  Experiments. 

It  was  desired,  however,  to  devise  an  experiment  which 
would  do  away  altogether  with  obstruction,  and  allow  the 
mucosa  to  secrete  as  nearly  as  possible  under  normal  condi- 
tions. To  this  end  dogs  were  prepared  by  tying  off  the  bile 
duct,  dissecting  the  pancreas  away  from  the  duodenum  or 
removing  it  altogether,  and  opening  a  fistula  30-35  cm.  below 
the  pylorus.  Three  dogs  were  operated  upon  thus,  the  details 
being  given  in  the  appended  protocols.  The  intestinal  secre- 
tion failed  to  flow  out  freely,  so  that  lavage  was  again  neces- 
sary. The  whole  procedure  was  completed,  however,  in  a 
short  time — much  less  than  that  required  for  the  death  of 
animals  from  closed  duodenal  loops — and  at  the  end  there  was 
no  perceptible  lesion  of  the  mucosa  except  a  slight  hypenvmia 
from  handling,  opposite  the  head  of  the  pancreas.  The  fluid 
obtained  in  this  manner  when  given  intravenously  to  dogs 
had,  in  all  eases,  effects  identical  with  those  caused  by  closed 
loop  fluid. 

Discussion. 

In  this  series  of  experiments,  the  material  dealt  with  was 
washed  out  of  the  intestine  within  a  few  minutes  at  most  after 
its  secretion  and  preserved  at  once  with  chloroform  and  toluol. 
This  effectually  removes  the  possibility  of  bacterial  action  in 
the  formation  of  a  toxic  substance.  Nothing  is  present  except 
that  which  has  been  produced  by  the  intestine  itself.  It  may 
indeed  be  argued  that  the  intestine  is  in  a  pathological  con- 
dition from  the  operation.  This  possibility  cannot  be  denied, 
yet  the  handling  of  the  gut  was  not  greater  than  that  suffered 
by  it  in  great  numbers  of  operations  performed  daily  on  men 
and  animals,  in  which  no  noteworthy  toxic  symptoms  are  seen. 
At  any  rate  it  seems  clear  that  the  intestinal  mucosa  is  capable, 
under  certain  conditions  at  least,  of  producing  unaided  some 
very  toxic  substance  or  substances. 

Absorption  from  the  Intestine. 
The  next  question  that  arose. was  of  the  manner  in  which 
these  or  other  toxic  substances  gained  entrance  to  the  bloodJ 
stream.  It  is  evident  from  the  work  of  almost  every  investi- 
gator that  in  animals  and  men  a  fatal  toxaemia  may  exist  with- 
out demonstrable  lesions  of  the  mucosa.  Must  it  be  assumed 
that  the  normal  mucosa  can  absorb  the  toxin?  Upon  consult- 
ing the  numerous  researches  (8,  17,  19,  30,  32,  35,  52,  59 
etc.)  made  by  physiologists  on  the  absorption  taking  place  in 
the  small  intestine,  one  sees  that  a  conception  of  the  normal 
mucosa  is  a  very  difficult  one.    It  acts  in  many  ways  as  a  semi- 
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permeable  membrane,  obeying  the  laws  of  osmosis  and  dif- 
fusion, yet  very  slight  influeni    -  it,  and  cause 
-orb  substances  in  a  way  very  different  from  the  normal. 
For  instance,  the  sugar  in  a  2  per  cent  solution  of  d 
will  be  absorbed  at  a           dilferent  rate  when  the  carbohydrate 
d  in  a  5  per  cent  solution  of  Xat'l  from  that  at 
-orbed  when  place. 1  in  ,:                   |  solution  oi 
.  the  one-sided   permeability  of  the  mm 
has  been  regarded  as  a  criterion  of  it-  normal  stal 
Cohnheim  (17,  18,  19)  has  shown  that  the  mucosa  mi 
some  damage  yet  -till  retain  this  one-sided  permeability.    If 
mechanical  factors  can  cause  the  mu 
would  expect  every  operation  on  the  bowel  to  be  follow 
toxemia.    In  obstructions  and  closed  loops,  however,  there  are 
other  factors:  tlr^r.  an  accumulation  of  toxic  products  in  the 
often  distended   intestine,  with  a  possible  concentration  due 
to  absorption  of  water  from  the  mass.     It  is  known  | 
that  water  under  all  conditions                       from  the  intestine 
much  more  rapidly  than  organic  solid-,  presumably  consisting 
of  very  large  molecules.     Secondly,  the  substances  i 
trated  or  dilute  in  this  mass  might,  since  the  epithelium  is  so 
sensitive,  act  as  mucosal  poisons,  breaking  down  a  normal 
ini]>ermeability  of  the  intestine  to  such  toxic  substances.    To 
test  these  points,  two  series  of  experiments  were  carried  out, 
one,  absorption  experiments  with  toxin,  the  other,  absorption 
experiments  with  phenolsulphonephthalein.    The  experiments, 
with  toxin  will  he  described  first. 

M'TIOX  of  Toxix. 
Fresh  duodenal  loops  were  made  in  dogs,  and   in! 

•    the  time  of  operation   fluid-  of   known 
toxicity  from  other  closed  loops,  which  had  been  allow, 
on  •'!-!  days.    One  exception  to  this  rule  was  in  experii 
where  fresh,  nnpreserved  loop  contents  of  unknown  b 
pom  a  dog  just  dead,  were  used.    It  1  that  if 

the  normal  mucosa  was  capable  of  absorbing  this 

would  influence  the  mucosa,  chem- 
ically or  othe  .  that  the  animals 

rhev  did  i!.  ' 
r,  the  clinical  com  tly  the 

ptoms  an. I 

ited  in  any  way 
i  tly  the  supplied  toxin  n  d 

during  the  tir-t  2  1  hour-. 

Abso  Phbnolph  I  II  \i 

If  the  toxi.    symptom;  depend  upon  the 
injured  mucosa  .ill.  Mm; 

■  i.  Hartwell  and 

nolsulphonephthal. 
.il  lumen,  might 

.ii   (65)  that 
I  within  an  hour  by  the  kidneys  of  healtl 
ntity  appi  aring  in  the  urine  ivill  givi 
proportional    amo 
It  must  be  understood  thai  the  absorption 

me   like   phenolsulphonephthalein 
testinal  mucosa  will  not  necessarily  l>e  paralM  a;  all 
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Difficulty  was  encountered  in  introducing  the  dye  into  the 
loops  on  the  days  following  the  operation.  The  few  observa- 
tions made  seem  to  indicate  that  absorption  of  phthalein  is 

unusually  low  in  these  late  loops.  This  is  in  accord  with  the 
experiments  of  physiologists  made  with  many  other  sub- 
stances. If  gives  no  support  to  the  contention  that  injury  to 
tin-  mucosa  increases  its  absorptive  powers.  The  table  points 
rather  consistently  toward  a  more  rapid  absorption  in  the 
upper  part  of  the  small  intestine  than  in  the  lower  part.  Aside 
from  this,  the  results  are  subject  to  a  very  serious  error,  in 
that  absorption  varies  with  the  concentration,  and  it  is  im- 
possible to  control  the  concentration  of  the  dye  in  the  intestine. 
Even  in  the  loops,  the  quantity  of  fluid  present  is  very  in- 
constant. This  fact  also  undoubtedly  accounts  for  the  low 
absorption  when  the  phthalein  is  given  by  mouth. 

Discussion. 

What  conclusion,  then,  is  to  be  drawn  from  these  several 
considerations?  If  we  grant  that  toxic  substances  are  present 
in  the  normal  intestine,  we  can  go  far  on  that  hypothesis. 
It  has  been  seen  that  the  normal  duodenal  mucosa  is  ap- 
parently impermeable  to  the  toxin;  in  addition  the  chyle  is 
swept  very  rapidly  through  the  small  intestine,  as  has  been 
shown  by  Cannon  (15)  for  the  cat.  Its  speed  is  greatest  in 
the  duodenum  and  upper  jejunum,  giving  time  for  little 
absorption,  and  while  it  slows  down  in  the  ileum,  it  should  be 
past  the  ileocecal  valve  in  4-5  hours.  Once  in  the  colon,  the 
organism  is  safe,  for  the  colon  itself  is  comparatively  im- 
permeable to  the  toxin,  and  so  remains.  Closed  loops  of  colon 
full  of  feces  can  exist  almost  indefinitely  in  man  or  animals, 
as  the  writer  has  found  by  experiment,  and  as  many  others 
testify  (15,  20,  25,  26,  etc.).  The  only  danger  is  from  dis- 
tention, perforation  and  peritonitis.  Kukula  (41)  describes 
a  eat  with  a  simple  obstruction  at  the  sigmoid,  which  lived  in 
good  health  for  several  weeks.  Even  the  lower  ileum  of  dogs 
is  much  less  active  than  the  gut  higher  up,  since  dogs  with 
closed  ileum  loops  may  live  very  long  periods,  e.  g.,  550  days 
(20).  In  case  of  an  ileus,  continuous  secretiou  with  absorp- 
tion of  water  would  serve  to  concentrate  the  poison  in  the  loop 
or  above  the  obstruction.  With  copious  vomiting,  lavage,  and 
infusions,  the  toxin  would  be  removed  and  life  might  be  pro- 
longed (28). 

At  this  point,  however,  serious  objections  to  the  theories  of 
absorption  by  normal  mucosa  intervene.  It  has  been  seen  that 
concentrated  toxic  substance  when  placed  in  contact  with 
normal  mucosa,  is  not  absorbed. 

Whipple  (72)  has  shown  that  dogs  may  die  with  all  the 
symptoms  of  obstruction,  when  a  closed  loop  has  been  made 
and  drained  to  the  outside.  There  is  no  accumulation  of 
fluid  in  such  loops,  and  the  mucosa  appears  normal. 

The  only  inference  which  can  be  drawn  from  these  facts  is 
that,  in  obstruction  and  closed  loops,  a  subtle  change  takes 
place  in  the  mucosa — nothing  is  seen  with  the  microscope,  yet 
tin'  cells  in  some  manner  discharge  or  allow  to  be  discharged, 
the  fatal  toxin  into  the  blood.  It  has  been  impossible  up  to 
tin-  present  to  demonstrate  any  increased  permeability  of  the 
mucosa  to  the  toxic  substance. 


Conclusions. 

This  paper  has  shown  that  the  duodenal  and  upper  jejunal 
mucosa,  unaided  by  bacterial  action,  and  in  conditions  not  far 
removed  from  normal,  can  produce  a  highly  toxic  substance) 
and  that  although  phenolsulphonephthalein  is  readily  absorbed 
by  the  normal  mucosa  of  the  small  intestine,  this  toxic  sub- 
stance is  not. 

In  closed  loops  one  deals  with  a  mucosa  which  displays 
nothing  more  than  a  slight  hypersemia,  sometimes  not  even 
that.  Injuries  from  handling  are  negligible,  and  absence  of 
normal  secretions  from  above. is  readily  excluded  as  a  cause 
of  the  mischief.  Loop  contents  themselves  in  concentrated 
form  will  not  stimulate  absorption  of  toxin  from  the  lumen  in 
a  freshly  made  loop.  It  seems  clear,  then,  that  some  condition 
existing  in  closed  loops  causes  slight  but  important  functional 
changes  in  the  mucosa,  resulting  in  fatal  toxaemia.  But 
further  investigation  of  the  details  of  this  change  must  be 
made. 

I  am  indebted  to  Messrs.  Harold  S.  Morgan  and  Eoy  E. 
Fallas  for  their  assistance  in  a  number  of  the  experiments. 

Protocols. 
drained  duodenal  loop. 

Experiment  1. 

Cat,  D-39. — Maltese,  female,  middle  sized.  Operation  Jan.  16, 
1913,  3.30-6.00  p.  m.  Isolated  duodenal  loop,  upper  end  brought  to 
surface  and  sutured  in  a  stab  wound  in  right  flank,  lower  end 
brought  to  surface  and  sutured  in  median  laparotomy  incision. 
Intestinal  ends  inverted,  lateral  duodenojejunostomy.  Rubber 
drainage  tubes  inserted  in  each  end  of  loop. 

Jan.  17,  1913.  Lies  quietly  in  cage,  but  is  strong  and  active 
when  handled.  Washed  out  with  200  cc.  of  warm  water;  washings 
slightly  discolored,  yellowish  brown,  very  little  solid  material,  few 
flakes  mucus.    Preserved  with  chloroform  and  toluol. 

Jan.  IS,  1913.  Larger  amount  mucus  and  granular  material 
to-day. 

Jan.  24.  Is  being  irrigated  daily.  Strong  and  bright,  no  toxic 
symptoms  have  been  noted  though  loop  ends  are  infected. 

Jan.  26.  To-day  animal's  appearance  is  entirely  changed;  sick 
and  weak.  Killed  with  ether.  At  autopsy,  fresh  peritonitis  and 
failure  of  one  of  the  intestinal  blind  ends,  possibly  due  to  a  large 
piece  of  pig's  aorta  which  cat  has  eaten,  and  which  blocks  up  the 
duodenojejunostomy.  Mucosa  appears  normal  except  for  absence 
of  bile  pigmentation.  Microscopic  section  of  loop  shows  villi 
pressed  together;  epithelial  cells  appear  healthy  and  active;  many 
goblets.  In  the  interstitial  tissue  which  is  not  especially  cellular 
are  some  places  where  there  are  small  numbers  of  polymorpho- 
nuclears. No  congestion  or  desquamation.  Peritonitis,  quite 
superficial. 

About  1200  cc.  of  light  brown,  slightly  turbid  fluid  had  been  coK 
lected  in  the  9  days.  It  was  evaporated  under  reduced  pressure 
at  60°  C.  to  115  cc,  and  filtered,  giving  a  clear,  slightly  opalescent 
fluid  with  a  slight,  pleasant  odor  resembling  that  of  beef  broth. 
A  more  pungent  odor  resembling  that  of  pentamethylendiamiffl 
which  had- been  present  when  washings  were  made,  was  driven  off 
by  the  evaporation. 

The  fluid  was  given  intravenously  to  a  dog,  D-65,  male,  weight  I 
lbs.,  at  3.00  p.  m.,  March  6,  1913.  Kymograph  record  of  B.  P. 
respiration  made.  Pall,  then  rise  of  B.  P.;  temp,  at  end  of  injec- 
tion, 35.8°  C.  Condition  seems  good.  1V2  hours  later,  animal 
lying  on   side,  breathing  rapidly,   comatose.     Pulse  rapid,   weak. 
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..!  yet  bloody     S  p.  ni.,  animal  di 
At  autopsy,  splanchnic  ar. 

tonitls.    On  opening  bowel,  exl 
is  seen,  beginning  at  pylorus,  and  Involving  entire  small  - 
colon,     l1  itli   fluid  contents,  layer  of  mui 

thelium.     Blood  dark,  thick,  docs   not   clot   readily.     Mil 

tion  of  duodenum  shows  tremendous  congestion   i 
quamation  of  epithelium.     No  cellular  infiltration  or  other  signs 
nf  Infection.     This   corn  sponds   in   every   way   with   the   picture 

■  d  by  Wl  ipple  in   his 
fluid. 

FISTULA. 

Dog,  D-66. — Large,  black,  male,  weight  20  lbs.  Operation  March 
S,  1913,  2-3.30  p.  in.  Intestine  about  20-33  cm.  belo«  pylorus 
sutured  to  an  opening  in  the  skin,  left  rectus  :  tula  not 

Second  operation,  April   :;.   1913,   10-12  a    m.     Bile  duct 
doubly  ligated,  cut  between  ligatures.    Pancreatic  ducts  tied  and 
cut.     Head  of  pancreas  dissected   away   from  duodenum.     Fistula 
opened,  tube  inserted.    Collection  begun  at  U  noon.    On 
of  vomiting,  little  ci  ibe,  and  the  gut  is  trrigai 

warm  water.     Total  collection.  000  cc.  turbid  tluid,  with  Bi 
mucus,    foil  6  hours. 

Autopsy  shows  mucosa  of  duodenum  slightly  pink.  In 
good  condition  opposite  head  of  pancreas,  except  for  hyperemia. 
Fistula  55  cm.  below  pylorus.  The  fluid  collected  was  a)  once 
mixed  with  chloroform  and  toluol  and  to  it  was  added  th<  mucosa 
taken  from  the  intestine  al  autopsj 

a  hole  evaporated  to  55  cc,  and  injected  into  jugul 
of  dog,  D-96,  male,  weight  ll1,  lbs.     April  11,  1913 
was  also  given  2  per  cent  solution  of  peptone  and  1   5000 

gm.   hirudin   for  another   purpose,   transient    fall   of    B.    P    onl3 
Kymograph   record  of  B.   I',   and   respiration   mad 
washings  caused  no  fall  of  B.  P.,  slight  acceleration  of  respiration. 

37-9     C      R<  covi  i-   quickly,    , 
p.  m.  i 5  hrs.)  animal  is  quiet,  weak,  drowsy.    Lies  on  side,  profuse 
tern-fecal  mucoid  bloodstained  iluid  diarrhoea.     Respin  tion  rapid 
and  labored     Temper  ture  40  S  moribund. 

April   12,  1913.     At   9  ..    m    dog  is  weak,  but  rather  bri. 
ring.     Diarrhoea  is  li  ss,  discharf 
fecal  character.     Appetite   fair      Respiration   still   a   littli 
■rated. 

April  13,  1913.    Do?  red     This  animal  h 

•ymptoms,  but  evidently  the  dose  was  Just  sublethal. 

•  71.-   White,  male,  weight  27  lb 

h  low   pylorus     ■  ...  d   to     ud 

I  1.  recti! 

April  1 1,  1913     '  oi  dltli 

April    15,   191.1       l  •  . 
1 

.    from   intc    I 
through  gradually  h 

reaembl. 

way.     At  auti  p 

much  watei 
Is  not  added   ti 

1 

at  10  a.  m.,  kymograph   r 
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sutures  of  fine  silk.  6S  cc.  of  fluid,  D-40-43,  put  into  loop.  Gastro- 
enterostomy.   Condition  good  at  end.    Temperature  35.3°  C. 

February  12,  1913.  Dog  much  better,  brighter,  but  vomits  large 
amounts  when  he  tries  to  eat. 

February  13,  1913.  Better,  good  appetite,  still  vomits  occasion- 
ally. Remains  in  fair  condition  with  some  loss  of  weight,  until 
February  IS,  when  another  operation  is  performed. 

Autopsy:  February  19,  it  is  found  that  there  is  a  slight  leak  at 
the  lower  end  of  the  loop.  60  cc.  of  the  fluid,  D-40-43,  which  was 
from  duodenal  loops  in  cats,  had  previously  killed  a  dog  weighing 
10%  lbs.  The  dose  then  was  a  lethal  one,  but  the  value  of  the 
experiment  is  lost,  through  development  of  a  leak  in  the  loop. 

Experiment  6. 

Dog,  D-137  —  Black,  female,  weight  14  lbs.  Operation  July  23, 
1913,  2.30-3.00  p.  m.  Closed  duodenal  loop,  ends  crushed  and  tied 
with  double  heavy  silk,  closed  over  with  running  mattress  suture  . 
of  fine  silk.  52  cc.  of  fluid  0,  Dogs  S6,  87,  91,  93,  inserted  into  the 
loop  through  a  needle.  No  gastroenterostomy.  Condition  good 
at  end.  4.30  p.  m.  Has  recovered  from  ether,  but  is  very  quiet. 
Vomits. 

July  24,  1913.    Walks  about,  wags  tail,  appetite  poor. 

July  26,  1913.  Becomes  very  sick  in  afternoon,  etherized  3  days 
after  operation.  Autopsy:  General  peritonitis  from  perforation 
of  the  loop,  which  has  been  distended.  It  cannot  be  said  that  this 
animal,  who  lived  72  hours,  died  any  sooner  than  others  into  the 
loops  of  which  nothing  had  been  put.  There  was  some  hyperemia 
of  the  mucosa  of  the  unobstructed  part  of  the  gut  below  the  loop. 

Experiment  7. 

Dog,  D-138. — Male.  Operation  July  30,  1913.  Closed  duodenal 
loop,  ends  crushed  and  ligated  with  heavy  silk,  closed  in  with  fine 
silk.    No  enteroanastomosis.    Condition  good  at  end. 

Lived  about  50  hours,  dying  at  noon,  Aug.  1,  1913.  No  diar- 
rhoea. Autopsy,  no  peritonitis.  Loop  is  almost  empty,  but  does 
not  leak.  Contains  10-13  cc.  soft,  putty-like  greenish-gray  material. 
Mucosa  appears  quite  normal.  No  injection  of  any  part  of  small 
intestine.  The  contents  of  the  loop  of  D-138  were  put  at  once  into 
a  fresh  duodenal  loop  made  at  3.30  p.  m.,  Aug.  1,  1913,  in  dog, 
D-139,  weight  11%  lbs.  The  ends  of  loop  of  D-139  were  also 
crushed,  tied  with  heavy  silk,  and  closed  in  with  fine  silk.  No 
enteroanastomosis.  The  contents  had  been  diluted  with  salt 
solution  to  a  volume  of  100  cc.    Condition  good  at  end. 

Aug.  2,  1913,  24  hours  after  operation,  runs  about,  pulse  good 
quality,  condition  almost  as  good  as  before  operation.  No  evidence 
of  toxaemia. 

The  mucosa  from  the  loop  of  D-13S  was  ground  up  with  about 
75  cc.  salt  solution,  and  put  at  once  into  a  fresh  duodenal  loop 
made  at  4.40  p.  m.,  Aug.  1,  1913,  in  dog,  D-140,  weight  20%  lbs.  The 
ends  of  the  loop  of  D-140  were  also  crushed,  tied  with  heavy  silk, 
and  closed  in  with  fine  silk.  No  enteroanastomosis.  Condition 
good  at  end. 

Aug.  2,  1913,  24  hours  after  operation,  runs  about,  pulse  good 
quality.    No  evidence  of  toxaemia. 

Whipple  (personal  communication)  has  performed  similar  ex- 
periments as  5,  6  and  7  with  the  same  result. 

With  the  exception  of  D-114,  where  chloretone  was  given,  all 
operative  procedures  described  in  this  paper  were  carried  out 
under  full  ether  anaesthesia. 

LITERATURE. 

1.  v.  Albeck:    Arch.  f.  klin.  Chir.,  1902,  LXV,  569. 

2.  Albu:    Ueber  die  Autointoxicationen  des  Intestinaltractus, 
Berlin,  1895. 

3.  Idem:    Berl.  klin.  Wchnschr.,  1913,  L,  1909. 


4.  Amussat:     Relation  de  la  maladie  de  Broussais,  Paris,  1839. 

5.  v.  Baracz:    Arch.  f.  klin.  Chir.,  1899,  LVIII,  120. 

6.  Barger:    J.  Physiol.,  1909,  XXXVIII,  343. 

7.  Barger  and  Dale:    J.  Physiol.,  1909,  XXXVIII,  77. 

8.  Beddard:  Chapter  on  "Absorption  from  Small  Intestine," 
Hill's  Recent  Advances  in  Bio-Chemistry  and  Physiology,  London, 
1904. 

9.  Berenstein:     Pfliiger's  Arch.,  1893,  LIII,  52. 

10.  Bischoff  and  C.  Voit:  Die  Gesetze  der  Ernahrung  des  Fleish- 
fressers,  1860. 

11.  Bouchard:    Leeons  sur  les  autointoxicat:ons,  Paris,  1887. 

12.  Borszecky  and  v.  Genersich:  Beitr.  z.  klin.  Chir.,  1902, 
XXXVI,  44  S. 

13.  Braun  and  Boruttau:  Deutsche  Ztschr.  f.  Chir.,  190S,  XCVI, 
544. 

14.  Bunting  and  Jones:  J.  Exp.  Med.,  1913,  XVII,  192;  1913, 
XVIII,  25. 

15.  Cannon:    Mechanical  Factors  of  Digestion,  1911. 

16.  Clairmont  and  Ranzi:    Arch.  f.  klin.  Chir.,  1904,  LXXIII,  696. 

17.  Cohnheim:    Ztschr.  f.  Biol.,  1S97,  XXXVI,  129. 

18.  Idem:    Ztschr.  f.  Biol.,  1899,  XXXVII,  443. 

19.  Idem:    Ztschr.  f.  Biol.,  1899,  XXXVIII,  418. 

20.  Corlette:    J.  Physiol.,  1899-1900,  XXV,  344. 

21.  Cushing  and  Livingood:  Johns  Hopkins  Hosp.  Rep.,  1900, 
IX,  543.  Experimental  and  Surgical  Notes  Upon  the  Bacteriology 
of  the  Upper  Portion  of  the  Alimentary  Canal,  etc. 

22.  Draper-Maury:    Johns  Hopkins  Hosp.  Bull.,  1909,  XX,  838. 

23.  Idem:    Am.  J.  M.  Sc.,  1909,  CXXXVII,  725. 

24.  Idem:    J.  Am.  M.  Ass.,  1911,  LVII,  1338. 

25.  Ehrenthal  and  Blitzstein:     Pfliiger's  Arch.,  1891,  XLVIII.  74. 

26.  Halstead:    Am.  J.  M.  Sc,  N.  S.,  1887,  XCIV,  442. 

27.  Hamburger:  Osmotische  Druck  v.  Ionenlehre,  Wiesbaden, 
1902,  I,  1  et.  seq. 

28.  Hartwell  and  Hoguet:    Am.  J.  M.  Sc,  1912,  CXLIII,  357. 

29.  Idem:     J.  Am.  M.  Ass.,  1912,  LIX,  82. 

30.  Heidenhain:     Pfliiger's  Arch.,  1894,  LVI,  579. 

31.  Herman:    do.,  1S90,  XLVI,  93. 

32.  Hober:    do.,  1S9S,  LXX,  624. 

33.  Idem:  do.,  1899,  LXXIV,  246. 

34.  Idem:    do.,  1901,  LXXXVI,  199. 

35.  Idem:    do.,  1903,  XCIV,  337. 

36.  Humbert:    Etude  sur  la  septicaemie  intestinale,  Paris.  1S73. 

37.  Kader:     Deutsche  Ztschr.  f.  Chir.,  1S91-2,  XXXIII.  r,:. 

38.  Klecki:  Rozpr.  Akad.  Uniej.  wydz.  nuitemat.-przyr..  Krakow, 
1895,  2.  s.,  VII,  63. 

39.  Idem:    Wiener  klin.  Wchnschr..  1S94,  VII,  437. 

40.  Kocher:    Mitth.  a.  d-  Grenzgeb.  d   Med.  u.  Chir.,  1S9S,  IV 

41.  Kukula:   Arch.  i.  klin.  Chir.,  1901,  LXIII,  773. 

42.  MacCallum,  A.  B.:    J.  Physiol.,  1S94,  XVI,  268. 

43.  Idem:    Am   J   Physiol.,  1904,  X,  101,  259. 

44.  McClure:     J.  Am.  M.  Ass.,  1907,  XLIX,  1003. 

45.  McLean  and  Andries:    J.  Am.  M.  Ass.,  1912,  LIX,  1615. 

46.  Matthews:    J.  Am.  M.  Ass.,  1910,  LV,  293. 

47.  v.  Moraczewsky:    Ztschr.  f   Physiol.  Chem.,  1898,  XXV,  12 
4S.  Muller:    Ztschr.  f.  Biol.,  1SS4.  XX,  327. 

49.  Murphy  and  Vincent:    Bost.  M.  and  S.  J.,  1911,  CLXV.  >;s4. 

50.  Nesbitt:    J.  Exp.  Med.,  1S99,  IV,  1. 

51.  Nicolaysen:  Studier  over  aetiologienog  pathologien  at 
Ileus,  1S95,  Kristiania. 

52.  Reid:     J.  Physiol.,  1890,  XI,  312. 

53.  Idem:    do.,  1S96.  XIX,  240 

54.  Idem:    do.,  1S96,  XX,  29S. 

55.  Idem:    do.,  1897.  XXI,  40S. 

56.  Idem:    do.,  1901,  XXVI,  437. 

57.  Idem:    do.,  1902.  XXVIII,  241. 

58.  Idem:    Phil.  Tr.  Roy.  Soc,  1900,  CXCII,  211. 


Fkbrfart.  1014.] 


INS    HOPKINS    HOSPITAL    BULLETIN. 


tiider  Xts.hr.   f.   Uiol..  lv\4.  XX, 

Roger  and  Gamier:     Compt.  rend.  Sec.  de  bii 
'(.  677 

61  I    mod.,  190<>.  XXVI 

62.   Idem:  Compt.  rend.  Soc.  de  biol..  19iu">,  I.Vill.  27. 

6  t.   Idem:  do.,  1908,  l.XVI.  426,  610, 

64    Idi  i  :  !'.    .    d.  med.,  1910,  XX.  . 


'''     v'  i    Hull 


NATURAL  IMMUNITY  OF  ANIMALS  AGAINST  POISON  OF 
rNTESTINAL  OBSTRUCTION. 

(avid  M.  Davis,  M.  D., 
and 

I  I  \    ■  5  0 AX. 


rature  of  inb  stinal  obstruction,  it  will  bi 
•  many  investigators  have  used   main    different  kinds 
i  of  animals  in  their  experiments,  from  hedgehogs  I 

n  from  many  standpoint 
■  tly  contradictory  character  u  -  drawn 

will  be  very  bewildering  to  the  render.     It   is  hoped  that  the 
■  t  paper  may  explain  some  of  these  contradict 
In  the  experiments  leading  up  to  their  paper  on  ii   ■ 

Stone  and   Bernlieim  noted  that  in  the 
-  when  they  injected  the  toxic  material,  ■ 
duodenal   loops   in   dogs,   into  the 
'  lie  animals  appc  an  d   to  hi    n 
•    writer   then    began    to    investigate   this    phenomenon. 
ist  step  taken  was  an  effort  to  produce  a  b 
inner  in  which  it  had  In 
making  a   closed   duodi  n  ith   an 

nit  the  intestinal  current  past   tl 

thread, 

-tomy  made.     '1'hree  animals 
'  his.  and  the  resii  I  rely  unsati  -I 

if  an\  produced,  the  animals 

ntil  the  ligatun  s  cut  1 
lity.     In  two  1  I   between   t1 

and  thin  walled, 
atures   cut    through,    it    had 
other  ligature  matei  ials  and 

I  li-lS  i  in.  long  wil     • 

iv.     The  u 
'I  variably  from  1 . 

In  looking  through  Table  I    it  wi 

pane)  in  the  n  suits.     P 

_  i.  while  this 


No.  I '. 

taining  a  small  q 
of  the 

in  Table  1 1 1.     I 
clear  : 

■ 
to  a  la 

Table  1 1 


40 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


NTo.  371 


TABLE  I.— CLOSED  INTESTINAL  LOOPS  IN  CATS. 


Anastomosis 


2  Lisrated,  Bilk.. 


do 

Ligated,  cord. 
Ligatcd.  silk.. 
do 


<  iastro-enterosl \ 

do 

do 

do 

do 


Ligatcd,  cord. 


Wooden  clamps. 

do 

do     

Ligated,  cord.  . . 


Upper  end.  ligated, cord 
Lower  end  sectioned 
inverted. 

do 


Ligatures  leak  freely 
do 


Normal  . 

do  . 


Upper  end  ligatcd  tape do 

Lower  end  inverted. 
Sectioned;  inverted.  ..  .Obi  i  que    duodeno- 
jejunostomy. 

do .'..'.do ' 


.do. 


Lateral     duodeno- 
jejunostomy. 


Oblique  duodeno- 
jejunostomy. 

Lateral  duodeno- 
jejunostomy. 


7!t .N. None. 

8!>  Ligatcd.  silk None. 


Distended,  does  not  leak  on  light  pres- 50  cc.  thin,  white 
sure;  mucosa  hyperem  ic, hymoses.      llnid,  granular. 

Distended,  hut  ligaturee  leak;  mucosa  Thick,  light  yellow.. 
looks  normal. 

Distended, but  ligatures  leak;  mucosa  Dirty,  mucoid,  bile- 
normal,  tinged. 

mucosa  Gray,  muddy 


Leaks    at    lower    end    only 

norma]. 

Xot  distended,  mucosa  normal,  leaks  Small  amount,  dark, 
into  peritoneum.  |      clay-like. 

Leaks  into  peritoneum ;  mucosa  slight-  Thin.  gray,  muddy.  . 
ly  injected. 

do.. Small    amount,    like 


Ligatures  leak;  mucosa  normal;  en- 
la  r^cd  and  thin  walled. 

Upper  ligature  leaks  into  peritoneum  ; 
loop  distended,  mucosa  reddened. 


pea  soup. 
Normal 


Etherized  while  in  good  condi- 

t  ion. 

General     peritonitis;     necrosis 
about  ligatures. 
I)o 

Xo  peritonitis;  etherized  while 
in  fair  condition. 

No  peritonitis;  intestines  con- 
tracted, partial  obstruction? 
Pneumonia. 

Ulcer  with  perforation  and  local 
peritonitis,  just  below  gas- 
troenterostomy. 

Necrosis  under  clamps;  general 
peritonitis. 
Do 

Do 

Cause  of  death  unknown. 


Thick,  like  pea  soup,  General     peritonitis;     necri 
but  red  in  color.  about  ligature. 


At  end  of  10  days,  laparotomy  shows  Larue  amount  light  No  peritonitis  at  2d  operation. 
loop  enlarged,  thin  walled,  but  liga-  brown  material.  At  autopsy,  beginning  peri- 
ture  leaks.   Etetied.   At  autopsy,  loop     like  bean  soup.  tonitis  due  to  eversion  of  cut 

distended;    no    leak;    mucosa    red-  j     end  from  pressure, 

dened. 
Slight  leak  to  peritoneum  upper  end;  .">.">  cc.  like  pea  soup.  Beginning     peritonitis;     slight 

distended,  mucosa  reddened.  I     necrosis  under  ligature. 

Distended,  hut  leaks  into  peritoneum;  Dark,  almost  black  Peritonitis;  necrosis  under  lig- 
mucosa  injected.  |     fluid.  ature. 

Distended,  but  leaks  into  peritoneum  : do Do 

mucosa  reddened. 
Perforation;    mucosa  green,    friable ;  Dirty,  black,  syrupy.  Peritonitis    following    perfora- 

hemorrhages,  ulcers.  tion. 

Distended,  dark,  no  leak;   mucosa  in- 40  cc.  greenish  black.  Died  under  ether;   fluid   was  lo 

jected,  ecchymoses.  fluid.  be  withdrawn  from  loop. 

No    leak,    distended,    black;    mucosa  50  cc.  black,  fluid.  .  .  Peritonitis;  anastomosis  leaks. 

dark  red,  in  places  greenish. 
Loop      excised,     2nd      day;      mucosa  7     cc.     dark     brow  n.  No  peritonitis  at  second  opera! 
slightly  reddened.  pasty.  tion;    death   from  peritonitis 

due  to  failure  of  closed  end  of 
duodenum. 

Distended:  mucosa  reddened Green,  like  pea  soup.  Beginning  peritonitis  over  loop 

only;  enteritis. 
D  i  s  t  e  n  d  c  d  ;    mucosa   hyperemic,   in  Green,  like  pea  soup.  Beginning  peritonitis  over  loop 
places  greenish.  75  cc-50  cc.  only:  75  cc.  withdrawn  on  2d 

day.  leaving  loop  very  hyper- 
emir. 
Distended,  no  leak;  mucosa  injected.  .  oil  cc.  like  pea  soup.  Peritonitis  from  a  leak   in  duo- 

deno-  jojun  ostomy. 
Not   distended.   35   cm.  long;    mucosa  2  0    cc,    dark    red.  Do 


si  ightly  injected. 
Loop  leaks;  mucosa  slightly  injected.  . 

Gangrenous,  perforation;  mucosa 

da  i  k,  g  reenish  friable. 
Distended,  no  leak;    mucosa    in  jected. 

dark. 
Distended,  dark  ;  mucosa    injected,  no 

ulceration. 


mushy. 

4H  r>n    cc.     like     pea  Peritonitis  from  leak  at  upper 

SOUp.  end  of  loop. 

50  cc.  like  pea  soup.  Peritonitis     from     perforation, 

convexity  of  loop. 
■10  cc.  like  pea  soup.  Peritonitis  from  leak  at  duode- 
num, closed  end. 
35  cc.  like  pea  soup,  slight    beginning    peritonitis 
over  loop  only. 

Not   distended:    mucosa   not    injected  1   <c  black,   thick, Dry   fibrinous   peritonitis;    ori- 
or  hemorrhagic.  |     semifluid.  gin? 


-\  Distended,  no  leak;  mucosa  dark,  fri- 
able, no  ulceration. 

3  \ol  distended,  dark;  mucosa  dark. 
not  injected  or  hemorrhagic. 


3     Notes  lost. 

G-12Loop 

hrs. 


Large    amount,   like  Peritonitis  over  liver  only. 

pea  soup. 
Small  amount,  dark  Slight    beginning    peritonitis 

red.    thick,     like       over  loop  only. 

salve. 


mucosa  appears  normal .  Small  amount,  semi- No  peritonitis 
llnid.  dark   brown.      unknown. 


cause  of  death 


TABLE  II.     l\ OX  OF  LOm»  II. I  ID  is 


D4. 

DJ. 

D8.  :'•  !"• 


H      D18.21.23. 
|g      D31. 


:;.;     D15.  12.  20. 


Duodenal  loop,    at 

Normal  mucosa,  cat 

Duodenal  loop,  rat,  contents  and  mu- 

I  luodenal  loop,  cat,  mu- 

cosa, sepai  i 
Buman  jejunal  obstructions 

,!.. 


Duodenal  loops,  cat,  n 

intents.  . 


Duodenal  loops,  cat,  contents 


D26. 
D5C. 


Normal  ru  

Ileum  I"  nts  and  mucosa . 


Mt'llt-. 


Il.fi 
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■ 

(Small.) 

■ 

ilc  III.' 
A  little  d 


is  intravenous,  exi  i  pt  as  - 

TABLE  Hi.     INJEC  i  |.,\  OF  CA1    LOOP  II.1  ID  IN  I"  I 


22      D15.  17.  20. 

26      !  i 


2!'      D18.  21.23. 

0   1. 


Sfl      D18.  21.  2 

42      1 12 

47       D31.   2.H 
A:>      D18.21.2 




Duodenal  loop,  cat,  115 


Duodenal   loop,  cat, 
and  m 

Duodenal  

Duodenal  loop,  cat,  content  ■ 


.do. 


Duodenal  loops,  cat,  contents   1"" 

Normal  mucosa,  cat 


Duodenal  loop,  cat,  contents  and  n 
....do 


120 


Norma 

Ileum  loop,  '-.it.  contents  and  mi 

U  aahings  from  drained  lo  ll"1 


:  nullum 


■ 

lati 

I 
and  i' 


■ 


i  ABLE  V.    Nil  ii:\i.ix\H"N  01    LOOP  i  I. rin  WITH  CA1 


ixlenal    loops,  rut.  ■  •'"     N 
tents  and  n    • 

:  •  mil     loop,    ..it.    .nil       i    -i 

■ 

1 1,-nal 

Dii.hI.m.iI 

I 

mu.  oi 
•  rols. 


■ 


None. 
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-ni ;  .tools  and  some  vomiting,  were  elicited.  Cat,  No.  31,  died 
with  severe  diarrhoea,  but  it  developed  rather  late,  and  micro- 
scopic examination  showed  an  cedematous  colon  mucosa, 
heavily  infiltrated  with  polymorphonuclear  leucocytes,  and 
alive  with  bacteria.  The  process  extended,  in  a  milder  degree, 
some  distance  into  the  ileum. 

Table  III  gives  the  results  when  toxic  material  was  injected 
intravenously  into  dogs. 

It  also  shows  that  the  fluids  obtained  from  different 
animals  of  the  same  species,  operated  upon,  as  nearly  as 
possible,  in  the  same  manner,  may  differ  greatly  in  toxicity. 
The  fluids  used  with  dogs,  Nos.  29,  38  and  47,  were  resisted  in 
ordinary  doses,  but  when  combined  and  a  large  dose  given, 
they  proved  fatal  to  dog,  No.  49.  Dogs,  Nos.  37,  55  and  68, 
however,  succumbed  to  moderate  doses.  Dogs,  Xos.  37  and  68, 
\vi  re  injected  at  the  same  time  as  cats.  Xos.  36  and  69.  The 
results  are  placed  side  by  side  in  Table  IV. 

TABLE  IV.— IMMUNITY  OF  CATS  TO  POISOX  OF 
CLOSED  LOOPS. 


No. 

Fluid  from  cat 
duodenal  loops 

1 
< 

Weight 

Dose  per 
gm.  in  cc. 

Species 

Result 

cc. 

gm. 

36 

D15.  17.  20. 

45 

2560 

0.0180 

Cat 

Recovery,  no  symp- 
toms. 

37 

D15.  17.  L'll.    :,0 

6660 

0.0075 

Dog 

Death  in  4  hours; 
typical  lesions. 

69 

D35.  44.  48.    50 

204S 

0.0240 

Cat 

A  little    diarrhcea; 

54.  03. 

recovery. 

68 

D35.  44.  48. 
54.  63. 

50 

43C0 

0.0114 

Dog 

Death  in  7-8  hours; 
typical   lesions. 

Intravenous  injections  in  each  experiment. 

In  each  experiment  (Table  IV)  the  cat  received  more  than 
twice  as  much  poison,  per  gram  of  body  weight,  as  the  dog, 
and  in  each  case,  it  recovered  easily,  Avhile  the  dog  succumbed. 
It  would  have  been  desirable  to  push  the  dose  to  the  lethal 
line  for  cats,  but  the  supply  of  material  was  insufficient. 

The  results  in  the  above  tables  were  taken  to  show  that 
dogs  reacted  to  the  toxic  substance  produced  in  closed  loops 
of  eats  in  the  same  manner  in  which  they  react  to  that  from 
closed  dog  loops.  This  reaction  is  described  by  Whipple,  Stone 
and  Bernheim,1  and  is  in  brief  as  follows:  At  the  time  of 
injection,  the  blood  pressure  shows  a  transient  fall,  and  res- 
piration is  accelerated.  The  animal  recovers  from  ether  and, 
if  not  too  strongly  poisoned,  walks  about  and  seems  fairly 
normal.  Diarrhcea  may  begin  at  any  time;  soon,  usually  in 
about  If  hours,  the  animal  grows  quiet,  a  slow  but  steady  fall 
of  blood  pressure  and  temperature  commence,  diarrhoea  in- 
creases, becoming  mucoid,  then  fluid  and  bloody,  copious 
vomiting  occurs,  coma  intervenes  and  death  takes  place  in 
4-8  hours,  with  convulsive  muscular  twitchings  and  paralysis 
of  respiration.  There  may  be  slight  variations,  as,  for  in- 
stance, if  the  dose  is  overwhelming,  the  animal  may  succumb 
in  2-4  hours  without  vomiting  or  diarrhcea,  whin  the  bowel 


and  stomach  will  lie  found  tightly  distended  with  bloody  fluid 
which  has  not  had  time  to  find  an  exit. 

The  autopsy  findings,  which  are  designated  in  the  tables  as 
"  typical  lesions  "  are  quite  constant.  The  appearance  is  that 
of  great  splanchnic  congestion.  The  veins  are  full,  the 
intestine  and  stomach  distended  and  dark  colored,  the  peri- 
staltic movements  active.  On  incising  the  stomach,  it  is  full 
of  fluid  and  mucus,  which  may  be  blood-stained.  The  gastric 
mucosa  may  show  slight  hyperemia,  but  never  a  very  marked 
grade.  Beginning,  however,  at  or  slightly  below  the  pylorus, 
the  intestinal  mucosa  shows  the  most  extreme  hyperemia  and 
swelling,  and  is  covered  over  with  a  thick,  buttery  layer  of 
yellow  mucus.  The  lumen  is  filled  with  a  thin,  blood-stained 
fluid.  The  normal  bile-stained  color  of  intestinal  contents  is 
entirely  lacking.  This  turgidity  of  the  mucosa  is  most  pro- 
nounced in  the  duodenum.  It  is  always  uniform,  never  patchy. 
In  mild  cases,  it  may  extend  downward  only  to  the  upper 
jejunum,  while  in  severe  cases  it  involves  duodenum,  jejunum, 
ileum  and  colon  in  an  almost  uniform  congestion.  If  diar- 
rhoea has  existed  for  any  length  of  time,  everything  resembling 
normal  contents  or  feces  will  have  been  expelled,  and  nothing 
remain  in  the  gut  except  the  watery,  blood-stained,  choleraic 
fluid  with  flakes  of  mucus  described  above.  The  heart  usually 
stops  in  diastole,  though  it  may  beat  for  some  time  after 
respiration  ceases.  The  blood  is  very  dark  and  thick  from  its 
dehydration,  and  clots  with  great  slowness.  This  last  phe- 
nomenon is  due,  according  to  Whipple,  to  the  presence  of  an 
excess  of  antithrombin.  Microscopically  the  mucosa  shows 
tremendous  swelling,  distention  of  the  blood  vessels  and  ex- 
travasation of  blood.  There  is  an  enormous  amount  of  epi- 
thelial desquamation,  but  no  polymorphonuclear  infiltration  or 
other  sign  of  infection. 

All  these  details  were  observed  in  the  dogs  poisoned  with  cat 
material,  and  therefore  it  would  appear  that  the  toxic  sub- 
stance present  is  probably  similar  to  that  found  in  the  closed 
loop  of  dogs.  Dogs  seem  to  have  a  tendency  to  react  in  this 
manner,  witness  the  similar,  but  not  identical,  pictures  in 
"anaphylactic  enteritis"  and  poisoning  with  typhoid  and 
colon  bacillus  toxins.2  s  4 

In  Table  IY,  animal,  No.  42,  is  shown  as  being  fatally 
poisoned  by  an  extract  of  normal  cat  small  gut  mucosa.  Since 
the  material  had  stood  some  time,  however,  and  since  a  later 
experiment  with  fresher  material  (No.  53)  failed  to  support 
the  finding,  it  is  not  thought  to  be  of  great  importance.  Why 
the  first-mentioned  extract  should  have  been  or  have  become 
toxic  is  not  at  present  evident,  though  the  conjecture  of  a 
possible  secretion  of  toxic  substance  by  normal  or  apparently 
normal  mucosa  at  once  presents  itself. 

In  Table  III,  again,  animal,  No.  65,  was  killed  in  a  few 
hours,  with  symptoms  and  autopsy  picture  the  same  as  in  those 
poisoned  with  closed  loop  material,  by  a  fluid  which  was  ob- 
tained by  daily  washing  out  a  cat  duodenal  loop  which  had 

I ii  brought   to  the  surface  at  each  end.     This  cat,  D.  39, 

remained  in  excellent  condition  during  the  time  the  loop  was 
irrigated  daily.  The  secretion  was  in  the  form  of  almost  clear, 
slightly  yellowish  fluid,  containing  flakes  of  mucus.     It  was 
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imnie.liat.  1  ■         -   i  .ed  with  chloroform  and  toluol,  at id 

0.  to  suitable  volume  for  injection.    Here 
material  was  removed  as  it  formed  from  tl 
ment  of  gut,  ami  the  eat  did  not  show  the  e  '  ibsorp- 

tion.    The  mucosa  of  this  drained  loop  at  the  end  of  I 
perimiiit  was  macroseopically  normal. 

The  reader  will  have  noted  that  the  toxicity  of  the  various 
cat  loop  fluids  has  been  judged  in  this  papei  solely  by  their 
action'-  animals.    Efforts  were  n 

smaller  animal  whi<  h  would  he  suitable  for  this 
purpose.  It  was  felt  that  any  modi'  of  injection  except  the 
intravenous  was   unsatisfactoi  o   the   difficulty   in 

Sterilizing  the   fluids,  ami   the  somewhat    irritant   nature  of 
some  of  thi  exti 

Guinea-pigs,   rats  ami   mire  were  abandoned.     Other  oh- 
bave    found    guinea-pi 
materials  as  to  render  them  useless.'    A  loi  injec- 

tions was  made  in  35  rabbits  with  the  result  thai  th 
seem  unsuitable  for  the  purpose.    Their  hold  on  lit'. 
insecure,  ami  they  readily  succumb  to  infection,  intercurrent 
or  even  preexistent  disease.    A  rabbil  th  coccidiosis 

will  die  from  a  much  smaller  dose  than  will  he  sustained  by  its 
ted  brother.     Ohl  sed  in 

i.  the  animal  may  die  in  ,  onvulsions  in  a  few  minutes, 
while  if  it  does  not,  it  often  lives  24-48  hours,  when  the  possi- 
bility   of    ill  When   death   do.  - 

in  a  few  hours,  no  typical  symptoms  have  been  noted,  and  the 
autopsy  findings  are  indefinite.    All  this  i>  in  contrast  •■ 
which  readily  resist  the  infection  from  injections  id'  non-toxic 
fluid,  hut  which  die  with  remarkably  constant  symptoms,  and 
which  present  a  typical  picture'  at  autopsy. 

Drained  loops  like  that  described  own  as  Vella 

lave  long  been  used  by  physiologists  in  investigating 
the  intestinal  secretions.    U  ha-  been  noted  bj  —in.  of  them 
that  if  a  Becond  dog  receives  an  injection  of  the 
Bach  a  loop,  he  himself  is  better  able  to  withstand  th 

a  similar   loop  of  his  own   intestine.      W  bippl 
and  Bernheim  di  mi 
this  -ori  in  dogs     "  hi  n  not.  d  ■•■•  il 

.!  they  Bupport  a  lethal  aously, 

and  al-o  live  mm  h  longer  than  otherwise  . 

■  u  made.     The  researches  ":'  I 
that  the  immunity  in  these  animal-  resides  principally  in  the 
pleen  ami  ink  3tii  al  mm  at  all  in  the 

it    appeared   that    in    tl 
tnjoying  a  natural  immunity,  it  became  of  u 

lie,  wherein  that  immunity  lay.     With  this  L  I 
known  toxic  fluids,  principal! 

from    no!  i  h   l  at    whole 

md  with  cat  -.rum.  allowed  t"  -land   for 
the  incubator,  and  then  filtered  ami 
(small  dogs  i . 

Table   V   shows  that   little  - 
ports.  Two  of  tii. 
In  th. 

■ 


:  ion  with  tie 
although  this  animal  die 
not  just 
of  neutralization  o 

The  death 
the  tin 

neutralizatioi 
terial  chance.    In  I 

■ail.    Withii 
entirely   normal,   ami    making   the 
break  down  the  di 

tralized  by  autolysi 

autolysates  of  immune  .. 
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supposedly  toxic  intestinal  material  into  animals  of  various 
species.  In  going  through  the  literature,  one  finds  that  all 
experimenters  have  had  difficulty  in  poisoning  cats  with  in- 
testinal toxins.  Usually  where  they  have  succeeded,  it  has 
been  by  intraperitoneal  injection,  with  lethal  result  in  14-18 
hours,  in  which  case  the  possibility  of  infection  must  enter. 
Von  Albeck  is  an  exception.  He  was  able  to  induce  the  death 
of  kittens  by  the  introduction,  intravenously  as  well  as  intro- 
peritoneally,  of  5-20  cc.  of  the  contents  of  strangulated  in- 
testinal loops,  suitably  diluted  with  water.  Some  of  them 
died  in  as  short  a  time  as  4^-  hours.  He,  however,  states  that 
many  kittens  and  cats  proved  extremely  resistant.' 

Another  source  of  confusion  lies  in  the  ease,  with  which 
animals  of  any  species  may  be  killed  by  introducing  this  sort 
of  fluid  too  rapidly  into  its  veins;  for  example  animal,  Xo.  24, 
in  Table  II.  It  is,  however,  especially  important  in  the  ease 
of  rabbits,  and  mars  the  value  of  the  work  of  Eoger  and  his 
associates.  In  their  results,  all  except  immediate  deaths  are 
ignored,  and  it  is  only  by  perusing  their  tables  carefully  that 
one  learns  that  some  of  the  animals  succumbed  at  the  end  of 
5-2  1  hours,  often  with  diarrhoea.8 

Conclusions. 

1.  Cats  will  survive  two  to  six  days  after  the  production 
of  closed  duodenal  loops,  often  dying  of  peritonitis. 

2.  The  contents  of  these  loops  after  heating  and  filtration, 
will  kill  dogs,  when  injected  intravenously,  with  the  same 
symptoms  and  anatomical  picture  seen  wdien  dog  loop  contents 
are  used. 


3.  Cats  are  resistant  to  this  toxic  material,  withstanding 
with  ease  doses  of  over  twice  as  much  per  gram  of  body  weight, 
as  is  necessary  to  kill  dogs. 

4.  Efforts  to  neutralize  the  toxin  of  duodenal  loop  contents 
by  incubation  with  eat  organ  extracts,  cat  blood,  and  cat 
serum,  have  been  unsuccessful. 

5.  Rabbits  and  guinea  pigs  are  much  less  suitable  for  test- 
ing the  toxicity  of  intestinal  fluids  than  dogs,  owing  to  their 
great  susceptibility  to  hurtful  influences  of  all  sorts. 

6.  Cats  are  also  less  suitable  for  the  same  purpose  than  dogs 
owing  to  their  high  natural  immunity  against  closed  loop 
toxin. 

The  last  two  considerations  must  receive  careful  attention 
in  drawing  conclusions  from  any  set  of  experiments  dealing 
with  the  poisons  of  intestinal  obstruction. 

We  are  indebted  to  Mr.  Roy  E.  Fallas  for  his  assistance  in  a 
number  of  the  experiments. 
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NIELS  STENSEN.* 

By  William  Snow  Millek,  M.  D., 
(Anatomical  Laboratory,  University  of  Wisconsin,  Madison,  ~\Yis.) 


Pulchra  sunt  quae  videntur,  pulchriora  quae  sciuntur,  longe  pul- 
eherrima  quae  ignorantur. — Stensen. 

Situated  below7  and  in  front  of  the  ear  is  the  largest  of  the 
salivary  glands.  Extending  from  its  anterior  border,  at  its 
most  prominent  part,  is  a  duct  which  opens  into  the  mouth 
cavity  by  a  small  orifice  opposite  the  second  upper  molar. 
This  is  the  ductus  parotideus,  commonly  known  as  the  duct 
of  Steno,  or  Stensen's  duct. 

As  one  wanders  through  the  University  of  Copenhagen  one 
will  see  hanging  on  the  wall,  surrounded  by  many  of  the  old 
anatomists,  a  picture  of  a  Catholic  bishop.  His  curiosity 
is  aroused  by  seeing  a  churchman  placed  in  such  strange 
company.     The  picture  is  that  of  Niels  Stensen. 

In  the  fall  of  the  year  1881,  the  president  of  the  Interna- 
tional Congress  of  Geologists,  then  meeting  at  Bologna,  sent 
a  delegate  to  Florence  to  lav  a  wreath  on  the  grave  of  a  man 
who  is  considered  one  of  the  great  men  in  the  history  of 
geology.    The  grave  is  that  of  Xiels  Stensen. 


*  Read  at  the  January,  1913,  meeting  of  the  University  of  Wis- 
consin Medical  History  Seminar. 


How  comes  it  that  the  man,  who  lies  in  that  quiet  tomb  of 
the  Medici  in  the  Basilica  of  St.  Lawrence  at  Florence,  has  his 
name  connected  with  so  varied  a  life  as  is  indicated  by  the 
above  statements? 

I  shall  not  attempt  to  answer  in  full  the  above  question, 
for  it  would  take  more  time  than  I  have  at  my  disposal.  I 
shall  confine  myself  largely  to  the  anatomical  side  of  the  1 
question  referring  to  the  rest  sufficiently  for  a  full  under- 
standing of  the  character  and  motives  of  our  anatomical- 
geological-bishop. 

Steen  Pedersen,  Stensen's  father,  was  a  goldsmith  in  Copen- 
hagen; his  mother  was  Anna  Xilsdatter  and  was  probably  the 
second  wife  of  Pedersen.  On  the  10/20  of  January,  1638, 
there  was  born  to  the  couple  a  son.  who.  as  was  the  custom  at 
that  time,  took  the  Christian  name  of  his  father.  Besides 
a  brother.  3'?  year-  old,  by  the  name  of  John,  Stensen  had  a 
sister,  Anna,  who  married  a  certain  Jacob  Kitzerov  and  lived 
at  Copenhagen.  Stensen's  father  died  before  he  was  six  years 
old  and,  as  his  mother  soon  married  again,  he  lived  with  his 
grandparents.     In  regard  to  this  period  of  his  life  Stensen's 
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Wttemhrances  were  m>t  very  pleasant,  for  from  his  third 
until  his  sixtli  year  he  was  sickly,  and,  li\iiiL.r  as  he  did  with 
idparents,  he  had  too  much  of  "old  folks"  and  too 
little  of  the  companionship  of  children  of  his  own  age.  The 
conversation  to  which  he  had  t.>  listen  was  larg 
Hgious  nature  and,  as  Foster  says,  he  "  heard  much,  too  much 
perhaps,  I  rines  of  Luther." 

qow  but  little  of  the  early  education  of  Stensen. 
del  states  that  his  grandparents  provided  him  with  a  private 
tuto-  in  order  to  tit  him  for  the  university.     However  his 
early  education  was  acquired  it  musl  have  :  rough, 

for  in  later  life  he  spoke  and  wrote  Latin.  German,  Dutch, 
French,   Italian  and   English.      Hi    also  had  a   fiindainrnt.il 
II.  iivu   and  Greek.     II.-  was  especially   fond 
of   mathematics,   and    had    not    circumstat  I    him 

otherwise,  would  probably  have  made  them  his  life  study. 

The  University  of  Copenhagen  was  founded  by  Pope  Sixtus 
1Y  in  1 175,  and  the  tir-t  instruction  was  given  in  Juni 
At  this  time  the  university  was  under  th  of  the 

Catholic   church   ami   so   continued    until  mation, 

when,  after  various  vicissitudes,  it  was  discontinued  in  1">:'.-".. 

:   i  hristian   1 1 1   restored  tin-  uni 
a-  a  Lutheran  institution. 

In  1656,  at  th.'  age  "i   18,  Stensen  entered  the  uni' 
or,  a-  they  -aid  at  that  time  deponirte.    The  word  deponiren 
ha-  quite  another  significance  than  "  matriculation  "' :  it  refers 
t"  the  highly  grotesque  ami  no!  always  agreeable  ceremony 
which  took  the  place  of  the  simple  matriculation  of  the 
day. 

Within  a  specified  time  the  young  .-indent,  after  depositing 
rtificate,  and  it  had  been  found  satisfactory,  had 

to  present  himself  t"  tl Idesi  ho  was  always  one 

d'  the  oldest  students)  to  he  prepared  for  the  academ 
-..ration,  (in  the  appointed  festive  day  the  candidate 
ed,  with  other  candidates,  at  the  Studienhof  in  a 
arnival  costume.  The  more  grotesque  it  was  the  more 
pleasing  it  wai  to  the  student  body.  The  pedell  then  came 
on  the  scene  clothed  in  like  manner  and  provided  with  whip, 
pinchers,  plane  and   like   instruments.     Hi 

victim.-   with   shout.-  and   blows   into  a    r whi 

examination  was  held;  hut   n alter  how    well   I 

qswi  n  d  it  always  ended  with  i 
the\  w.  re  -ulije.  led  to  all  kind-  ol 

-  and  were  pushed  about   unl 
completi  •  leir  clothing.     \\ 

then  dashed  ovi  r  thi  ir  In  ads   in  order  t. 
smudge  from  then-  faces.     When  this  wa« 
Students    \uie    deponirt.     The   "freshmen"    t1 

the  dean  of  the  univi  rsity  in  propi  One 

of  them  besought  him,  in  the  Latin  languaj 
into  academ ii    i   tizenship  in  order  that   tl  ■ 

and   purer  life  than  they  had 
lean  commended  thi  ir  zeal  and  i  ■  p 

!  ing  should 
from    which    th.-     had    l 


should 

in  the  future  which  shoul 

as  the 

they    1  . 

animal  conditio,,  t. 

which  human   nal 
which  impro 
At  : 

young  studi 

had  called  them   to 
their  tongui  - 

DOW   .-true   of   th.ir  own   a.  .  ord,   DOl 

or  whip. 

ft  w 
students  to  i 
should  be  1   - 

i  d  in  him  a  student  w 
statement  w  hen  i  - 
this  day  are  exceedingly  proud,  and  with  _ 
famil.  in,   who   not    ..nl\    taughl    a;    I 

throughout  the  enl  nth  century,  but,  I 

students,  broughl  to  their  university 
over  all  Europe. 

CTnder  the  direction  of  Bartholin,  S 
of  anatomy  and   at   the 
studies.     He  pursued  with  Bpecial  indusl 
matics  but  also  Hebrew,  in  which  hi 

ly  read  his  Bible  in  thai 
The  years  during  n  hi. 
stormy.     In  1658  the  Swedes  invaded  Denmark  and  I* 
(  openhagen.    The  student-  rallied  I 

and    foi 

ing.     I'p"11  ' 

'.  ;    he    hi  Id 

under  his  .  h 

r  life  than 
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studies  at  reign  university,  and  their  preceptor  gave 

them  a  certificate  and  often  letters  of  introduction  to  some 
special  friend  or  colleague.  Thomas  Bartholin  gave  Stensen 
such  a  certificate  and  a  letter  of  recommendation  to  Professor 
Gerhard  Blasius  of  Amsterdam. 

At  the  beginning  of  the  seventeenth  century  the  medical 
schools  of  Holland  enjoyed  a  great  reputation  because  of  the 
advantages  which  they  possessed  in  the  teaching  of  anatomy 
and  because  of  the  men  who  taught  anatomy:  at  Amsterdam 
was  Blasius  or  in  Dutch,  Blaes;  at  Leyden  were  van  Home 
and  Sylvius.  Stensen  pursued  his  studies  at  both  of  these 
places.  Stensen  first  went  to  Amsterdam  and  became  an 
inmate  of  the  house  of  Blasius.  Scarcely  had  he  taken  his 
scalpel  in  his  hand  when  he  made  a  discovery  which  will  per- 
petuate his  name — the  discovery  of  the  duct  of  Steno.  No 
sooner  had  he  made  the  discovery  than  he  was  involved  in  a 
controversy  with  Blasius.  At  that  time  discoveries  in  anatomy 
led  to  very  acrimonious  strife  and,  in  the  case  of  Wirsung, 
to  murder.  We  have  a  very  complete  account  of  the  con- 
troversy and  it  may  be  of  interest  to  follow  it,  for  it  sheds 
light  on  the  methods  of  the  day. 

Stensen  himself,  in  a  very  modest  way,  gives  an  account  of 
the  discovery,  in  a  letter  which  he  wrote  from  Leyden,  April 
22.  1661,  to  his  old  preceptor  Bartholin  at  Copenhagen.  I 
will  ijiiote  part  of  the  letter: 

Since  you  request  of  me  in  your  letter  to  publish  a  representa- 
tion of  the  external  salivary  canal,  I  am  induced  to  explain 
to  you  briefly  the  envy  which  this  otherwise  unimportant  discov- 
ery has  caused  me,  as  also  the  lessons  which  I  have  learned  from 
it,  not  in  order  to  seek  glory  in  little  things  but  to  refute  the 
hated  accusation  that  I  am  anxious  to  adorn  myself  with  borrowed 
plumage. 

It  is  not  a  year  since  I  was  hospitably  received  by  Blasius.  He 
permitted  me  at  my  request,  to  dissect  with  my  own  hand  what- 
ever I  should  purchase,  and  fortune  so  favored  me  that  in  dissect- 
ing in  my  first  study,  the  head  of  a  sheep,  which  I  had  purchased 
on  the  7th  of  April,  I  discovered  a  canal,  which,  so  far  as  I  know, 
no  anatomist  has  as  yet  described.  As  I  was  just  about  to  separate 
the  well  known  tissues  and  then  to  dissect  the  brain,  it  occurred 
to  me  that  I  ought  to  first  examine  the  vessels  which  surround 
the  cavity  of  the  mouth.  While  I  was  examining  for  this  purpose 
the  veins  and  arteries,  I  noticed  that  the  point  of  my  knife  no 
longer  wedged  in  between  the  tissues,  moved  more  freely  in  a 
large  cavity,  and  I  soon  heard  as  I  pushed  forward  the  iron  the 
sound  it  produced  by  striking  the  teeth.  Astonished  at  this  dis- 
covery I  called  the  master  of  the  house  to  get  his  opinion.  He  first 
ascribed  the  sound  to  the  thrust  of  the  knife,  then  he  had  recourse 
to  explaining  it  as  a  "freak  of  nature";  finally,  he  consulted 
Wharton,  but  since  this  also  did  not  help  us,  and  since  the  ves- 
sels, which  had  not  been  very  carefully  handled,  did  not  permit 
of  further  examination,  I  determined  to  again  make  the  same 
examination  but  with  greater  care.  I  succeeded,  though  not  as 
well  as  the  first  time,  on  the  head  of  a  dog. 

In  the  same   m  S1         n  mimunicated    his  di 

to  his  friend  Jacob  Henry  Paulli,  who  in  1662  was  made 
professor  of  anatomy  at  Copenhagen,  and  later  to  Sylvius, 
belter  known  as  Du  Boe  or  Dubois,  at  Leyden.  Syl\  ins  found 
the  duct  in  man.  In  a  letter  to  Eysonius  of  Groningen,  the 
younger  brother  of  Blasius  ascribes  the  discovery  to  Stensen. 
Blasius,  the  elder,  did  not  agree  with  him.    lie  was  greatlj 


enraged  that  Stensen  should  claim  the  discovery  which  he 
declared  he  himself  had  made.  Instead  of  bringing  proof 
that  the  discovery  was  his,  he  called  Stensen  "  liar,"  "  blas- 
phemer "  and  "  malevolent  fellow  inflated  with  envy."  Good 
proof  that  Stensen's  assertions  were  true.  Further  on  in  his 
letter  to  Bartholin,  Stensen  says: 

Had  not  the  celebrated  Mr.  van  Home  given  my  name  to  the 
canal  in  so  conspicuous  a  place,  before  such  a  circle  of  learned 
men,  I  should  gladly  have  renounced  my  rights.  But  to  proceed 
to  other  things:  I  shall  mention  one  fact  which  I  consider  the 
most  conclusive  proof.  Blasius  shows  plainly  in  his  treatise  "  De 
medicina  generale  "  that  he  has  never  sought  for  the  duct;  for 
he  does  not  give  to  it  either  the  proper  point  of  beginning  or 
ending,  and  assigns  to  the  parotid  gland  so  unworthy  a  function. 
that  of  furnishing  warmth  for  the  ear,  that  were  I  not  right 
certain  to  have  shown  him  the  duct,  I  should  be  tempted  to  assert 
that  he  had  never  seen  it. 

Bartholin  replied  to  this  letter  on  the  10th  of  the  following 
May,  and  says  among  other  things : 

The  fatherland  congratulates  itself  upon  such  a  citizen,  I  upon 
such  a  pupil,  through  whose  efforts  anatomy  makes  daily  progress 
and  our  lymphatic  vessels  are  traced  out  more  and  more.  You 
divide  honors  with  Wharton,  since  you  have  added  to  his  internal 
duct  an  external  one,  and  have  thereby  discovered  the  source  of 
the  saliva  concerning  which  many  have  hitherto  dreamed  much, 
but  which  no  one  has  (permit  the  expression)  pointed  out  with 
the  finger.  Continue,  my  Steno,  to  follow  the  path  to  immortal 
glory  which  true  anatomy  holds  out  to  you. 

Bartholin  regretted  the  controversy  that  had  arisen  with 
Blasius.  Probably  his  own  controversy  over  the  discovery  of 
the  lymphatics,  which  occurred  about  this  time,  made  him 
somewhat  cautious. 

The  annoying  experiences  to  which  Stensen  was  subjected 
at  Amsterdam  made  his  stay  there  disagreeable;  besides  he 
had  outgrown  Blasius.  He  therefore  went  to  Leyden  where 
Sylvius  and  van  Home  taught.  The  ill  will  of  Blasius  fol- 
lowed him.  Ole  Borch,  a  fellow  student  of  Stensen's  at  Ley- 
den, wrote  to  Bartholin  on  the  20th  of  March,  1661,  that  he 
had  heard  that  Blasius  claimed  the  discovery  of  Stensen  as 
his  own. 

But  Stensen  will  answer  him,  not  on  account  of  the  glory  which 
is  attached  to  the  discovery,  but  because  Stensen  will  not  wish 
it  to  appear  as  though  he  had  misled  Sylvius  and  van  Home,  who 
have  publicly  called  the  duct  "  Steno's  duct." 

About  this  time  Blasius  published  his  "  De  medicina 
generale."  above  spoken  of,  in  which  he  expressly  claimed 
the  discovery  of  the  duct.  This  claim  Stensen  proceeded  to 
refute.  On  the  6th  and  9th  of  July.  L661,  Stensen  conducted 
a  brilliant  public  debate,  over  which  van  Home  presided, 
which  did  great  honor  to  a  young  man  only  23  years  old. 
The  debate  increased  the  bitterness  of  Blasius  and  he  com- 
plained in  a  letter  written  on  the  16th  of  July  to  Bartholin, 
that  Stensen  takes  to  himself,  regardless  of  propriety  and  in 
violation  of  the  truth,  a  discovery  the  glory  of  which  belongs 
to  him — Blasius.  Bartholin,  although  he  did  not  openly 
-.  answered  lihisius  on  the  1st  of  September  and 
called   his  attention  to  hi-  ridiculous  behavior.     "Your  con- 
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will  tell  you  who  is  right  in  this  matti 
eludes  his  letter,  "  and  control  you 
In  the   mean   time  Stensen   proceeded   to   investigate  the 
glands  of  tin  r  he  had  returned  from  a  short  jour- 

e  reported   the   results   to   Bartholin,  on   the    12th  of 
September.    Bartholin  r  ss  of  hi* 

pupil,  and  wrote  him  on  the  '<  ib<  r,  "  X  iur  fame 

grows  from  day  to  day.     Your  pen  and  sharp  eyes  know  n" 
Bartholin  was  right.    Stensen  worked  incessantly  and 
made  discover]   afl 
the  results  of  his  work  <>n  the  gland 

of  the  i  •    tin-  early  pari  of  1662,  this  was  followed 

ollection  of  bis  observations, 
tly  elated  by  the  his  student,   Bartholin 

ed  to  heartily  recommend  him  to  the   Bang.     "You 
may  count  upon  the  favor  of  the  King,  as  well  ae  I 
of  the  learn  olin   wrote   S  the    lltli   of 

February. 

Daring  the  latter  part  of  1662  and  in  L663,  Stensen  seems 
to  have  burn  busy  with  his  invi  -  jpeciall) 

that  of  the  heart,  and  defending  hin 

Blasius.  On  March  5,  1663,  he  wrote  Bartholin  that  the 
controversy  had  again  broken  out;  yet  in  thi  mean  time 
Blasius  had  not  learned  where  the  ided. 

In  the  early  part  of  1664  Stensen  went  on  a  - 
Where  he  went  no  one  has  been  able  to  discover]  but  on  bis 
return  he  w>  •         ■  !  agen.     It  is  quite  probable  thai  the 

death  of  his  step-father  whicl  al   this  time 

him  home;  possibly  the  |  appointmenl 

of  anatomy  was  another  reason.     During  his  stay  in  I 

ie  published  his  "Di 
tionum  specimen,"  which  he  dedicated  to  King  Friedricb  111. 
His  com  eption  oi 
ion. 

The  heart    has   I :onsldered   the  Beat   of  natural   warmth, 

,!'  the  bouI  and                I  lie  soul  Itself,    Boo 
greeted  I                     the  s\m.  others  as  the  kin--:  but  If  you  i  «am- 
lne  It  more  closely,  one  flnda  It  to  be  aothlng  more  tha uscle. 

-  Hie  writing  in  161  "  This  simplt 

overthrew    a    system    to    which    medicine    cliu 

:v  ";  the  •  elebrab  d    pi  Mailer,  writ 

L774,  did  not  hesita 
book  which  contaim  ■ 

reputation  which  I 
support  of  Bartholin, 

• 

and  Sti  I!-  n  has 

II  irst  went  to  Holland  at 
Pari>  where  he  remained  until 
:  1665.     I    ■ 

I     I    ■ 
him  he  gained  enti  u 
about  Thevenot    An  add 


S 

1  iK'n  ir  won- 

:.  but  aftei  )  'King  at 

all;  all 
the  one  grey,  the  ■  I 

tinned 

ither.     If  W(   a  i,  whnt 

manner  the  nerves  are  united  with  the  wine 

:'■(]        a        |M'|l|t 

admired    by   a   er  unions  public. 

■■:  anatomine 
In  the  fall  of  166'    S 
France   where   he    foun 

I  for  liim  t 
With  lial\  so  near  be  could  not  this  land  whi 

so  interesting 

tells  n-  that  in  the  early  part 
Rome.     From  t;  ■ 
Florem 

Italian   langl 

- 
the  Medici 
Italy.    The  Grand 

Grand  Duke,  but  I 

■ 
appointi 

which 
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This  brings  us  to  an  exceedingly  interesting  period  in  the 
life  of  Stensen;  his  conversion  from  Lutheranism  to  Catholi- 
cism. I  wish  1  had  more  time  in  which  to  discuss  this  change 
in  his  life  and  work.  I  do  not  believe  with  Foster  that  it 
was  a  sudden  change,  but  rather  one  that  was  reached  after 
mature  deliberation.  Science  lost  a  most  brilliant  worker, 
but  the  Church  gained  an  earnest,  lovable  devotee  who  spared 
no  effort  to  promote  her  interests. 

When  21  years  old  Stensen  left  the  university  of  his  father- 
land a  faithful  Lutheran.  With  impetuosity  and  vigor  the 
young  man  gav<  himself  up  completely  to  the  scientific  cur- 
rent which  met  him  in  Holland;  in  scientific  relations  truly 
it  was  not  to  his  disadvantage.  Not  so  fortunate  was  the  new 
atmosphere  for  his  orthodox  belief.  Many  of  his  friends  were 
atheists,  others,  as  Spinoza,  pantheists;  the  greater  number 
belonged  to  the  motley  crowd  of  Calvanists.  Stensen  soon 
became  aware  of  the  danger  which  threatened  him  from 
fellowship  with  such  men.  The  study  of  the  heart  and 
other  portions  of  the  body  had,  so  Stensen  wrote  a  friend  in 
Hannover  in  1680,  brought  him  back  on  the  right  track,  since 
he  had  become  convinced  that  so  wonderful  a  structure  could 
nut  arise  by  accident  or  fate  hut  must  be  the  work  of  a  master 
workman  whose  wisdom  was  unending.  As  such  he  found 
(hiil.  the  Creator  of  all  things.  His  scientific  studies  carried 
him  still  further.  The  discovery  of  numerous  errors  which 
men  of  science  advanced  as  established  truths,  shook  power- 
fully his  belief  in  his  "  infallibility "  in  religious  things. 
Still  more,  and  certainly  forever,  was  his  faith  in  the  teach- 
ings of  the  Reformation  shaken.  Thus,  step  by  step,  he  no 
longer  held  to  the  tenets  of  his  father,  no  longer  to  his  former 
dogmatism.  This  showed  itself  especially  when  he  met  with 
Catholics.  Generally  he  abstained  from  discussing  religion 
with  them.  If  he  could  not  prevent  it.  he  defended  himself 
bravely,  as  he  said,  so  long  as  he  held  Luther's  translation  of 
the  Bible  ami  Catechism  as  the  true,  undoubted  word  of 
God.  Still  he  could  not  conceal  from  himself  that  the  life  of 
smile  of  his  Catholic  friends  made  a  deep  impression  mi  him, 
a  life  which  he  neither  found  in  philosophy  nor  had  oppor- 
tunity to  observe  in  his  friends  of  other  faiths. 

Stensen  was  not  far  from  Catholicism.  The  only  change 
that  he  perceived  in  himself  was.  that  he  saw  less  in  his  earlier 
religious  belief  to  maintain,  ami  more  and  more  laid  aside  the 
resentment  which  he  felt  against  other  faiths.  During  his 
journey  to  Paris  in  1664  lie  met  a  Jesuit  father  in  Koln  who 
told  him  many  things  about  Catholicism  ami  asked  him  ques- 
tions in  regard  to  his  own  belief  that  he  found  hard  to 
answer.  Here  again  bis  active  mind  was  directed  into  new 
lines  of  thought.  Certain  it  is  that  his  intercourse  with 
Bossuet  in  Paris  removed  many  of  his  prejudices  against 
Catholicism. 

You  will  recall  that  in  1666  Stensen  went  from  Paris  mi  a 
jounioN  ;  this  brought  him  to  Rome  ami  later  to  Livorno  just 
at  the  time  of  the  Corpus  Christi  procession,  which  made  a 
great  impression  on  him.  From  Livorno  lie  went  to  Florence 
and    became  connected    n  Hospital    of   Santa   Maria 


Nuova;  a  Lutheran  connected  with  a  Catholic  institution,  re- 
versing  the  position  which  he  later  occupied:  a  Catholic  con- 
nected with  a  Lutheran  institution. 

One  day  Stensen  came  into  the  pharmacy  connected  with 
the  Cloister  attached  to  the  hospital.  There  be  met  Sister 
Maria  Flavia  del  NTeno  who  had  charge  of  the  pharmacy. 
She  belonged  to  a  prominent  family  in  Tuscany  ami  had  been 
in  the  Cloister  since  1631.  Quite  naturally,  she  regretted  that 
the  Qoted  anatomist  and  physician  was  a  Lutheran.  The 
devout  nun  took  this  seriously  to  heart  and  she  sought  by 
prayers  and  friendly  words  to  win  him  for  the  Catholic 
church.  Stensen  listened  to  the  unaffected  words  of  the 
Sister  willingly  for  they  came  from  a  heart  that,  as  he  soon 
noted,  was  concerned  for  his  best  welfare. 

In  Florence.  Stensen  met  still  another  woman  who  was  to 
be  influential  in  forming  his  decision.  As  body  physician  to 
the  Grand  Duke,  and  a  famous  anatomist,  be  easily  gained 
entrance  into  the  associations  and  scientific  circles  of  the  city. 
Among  these,  the  most  noted,  was  one  that  assembled  at  the 
house  of  the  ambassador  from  Lucca,  Arnolsini.  His  wife, 
Signora  Lavinia.  was  everywhere  known  as  a  generous  and 
devout  woman.  She  soon  discovered  the  lofty  sentiments  of 
the  young  Protestant  savant  and  joined-with  Sister  Flavia  in 
prayers  and  penance  that  they  might  win  from  God  his  con- 
version. 

As  Signora  Lavinia  saw  with  what  industry  her  friend 
studied  the  Catholic  teachings,  she  urged  him  to  talk  with 
her  father-confessor,  the  Jesuit  Savignani.  The  nun  gave  him 
the  same  advice.  Stensen  followed  it  and  consulted  him;  he 
soon  gave  him  bis  complete  confidence  and  opened  to  him  his 
innermost  thoughts.  They  frequently  met  and  held  long  con- 
versations together.  By  means  of  these  interviews  the  last 
doubts  were  soon  removed.  Stensen's  mind  was  convinced, 
but  as  yet  the  last  "  I  will  "  would  not  come  from  bis  lips. 
When  at  last  it  did  come,  it  formed  the  sudden  conversion 
spoken  of  by  many  authors.  On  the  Feast  of  the  Immacu- 
late Conception,  November  ?,  1667,  Stensen  consummated  his 
renunciation  before  the  Nuntius.  In  Florence  great  joy  pre- 
vailed over  lii-  i  onversion. 

In  December.  1667,  Stensen's  friend.  Viviani.  wrote  to 
Magalotti,  who  was  at  that  time  in  Flanders,  that  on  the 
very  day  that  Stensen  finally  appeared  before  the  Xuntius. 
after  he  had  declared  his  conversion,  he  received  a  letter  from 
the  Danish  King  offering  him  the  professorship  at  Copenr 
hagen  with  a  yearly  compensation  of  -400  scudi  with  the  pros- 
pect of  increased  compensation.  Stensen  did  not  start  at  once 
on  bis  journey  for  Denmark,  hut  wrote  the  King  asking  if  he 
were  willing  that  he  should  change  his  belief;  but  no  word 
came  from  Denmark-.  We  know  that  during  the  following 
years  Stensen  wandered  through  Austria,  France  ami  Hol- 
land where  he  remained  waiting  for  an  answer  to  his  letter 
to  the  King,  who  was  at  this  time  very  ill  and  who  died  the 
2d  of  February,  L670. 

While  Stensen  was  waiting  in  Holland  there  arose  in  Den- 
mark, a  man   who  exercised  a   great    influence  on  the  later 
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•  of  the  kingdom.    This  man 
feld.    I  rich  III  lie  had  been  advanced  i'«  honorable 

n   and    Christian    V   made   him   his    Prime    M 

nd  in  him  a  friend  and  supporter.  In  hi-,  in- 
augural add  -  i.  thanked  him  for  his  appointment 
in  the  university.     Griffenfeld   for  a   long  time  Btr 

in  of  religious  belief;  finally,  on  the  26th  of  September, 
1671,  a  royal         ee  permitted  the  Catholics  to  build  a  church. 
(>n  th,-  13th  of  February,  lii;-.'.  Christian  V  sent  an  order 
ae  to  Denmark  and  stated  thai   he  was  to 
have  a  yearly  pension  of  100  Reii  bsthaler  and  that  his 
would    begin    as    soon   as   he   began    his    homeward    journey. 
•  ads  were  afraid  that  he  would  go  back  entirely 
to  his  scientific  work.     Magalotti  wrote  to  Falconier 
dom  of  thought  has  robbed  us       8  was  not 

the  case. 

le  3d  of  July.  lii;-.'.  Stensen  retui  ohagen 

and  took  up  his  residence  with  his  sister.    From  her  I  ■ 
S  si      Flavia  at  Florence  "  I  am  living  with  m 
I  have  perfect  freedom:  no  one  says  aughi  againsi  a 
many   hold    the   belief   that   every   on,-    i-    saved    in    his   own 
religion,  if  only  he  lives  rightly." 
With  the  return  of  Stensen  to  Copenhagen  there  reap 

i'aulli  and  of  Bartholin.    In  his  inaugural 
addre--  -  wed  himself  to  he  a  man  of  deep  i 

convictions  as  well  as  a  true  scientist.     1  "ill  i 
ure: 

What  one  sees  is  beautiful;  more  beautiful  what  one  knows;  Inn 
by  far  the  most  beautiful  things  are  beyond  our  knowledge 
the  true  purpose  of  anatomy  to  direct  the  observer  through  the 
astonishing  structure  of  the  body  to  the  dign  iul,  and 

finally  to  lead  him  through  the  wonders  of  both  to  the  kn- 
and  love  of  the  Creator.    For  who  can  contemplate  tie-  wonderful 
structure   of   the   human    organism    without    asking    who 
author? 

I    •    Cniversity  of  <  n  was  not, 

for  any  great  \<  ngth  oi  timi .     II' 

at  Berlufs- 
liolm.  Johannes  Brunsmann.     1 1 
Lutheran  uni 

■ 
tention.     Just  what  the 

church. 

well   at   th 
- 
jition  which 

which   was    rii  h    in 

■ 

al  museum.     Am  '  .  ' 


-  ich  well  ki 

5 

S 

■ 
body  the  kn  ivhich  he  did  not  enrich." 

He  discovered  the  duct 

lingual  gland  and  of  the  bui 
nd  and   its 
disputed  subject.     Il«-  had  n 
about  capillary  circulation,     • 

truth  and  served  as  a  useful  basis  for  further  inquiry." 
He  i-  N'  rv  clear  in  differentiatii  i 

though  lie  did  not  properly  interpn  I  :"  mus- 

cular contraction,  he  did  point  out  th.it  ti 

ot  depend  upon  an  in,  n 
His  recognition  of  th,-  i 

dation  by  II 
our  knoi  olatory  apparatus. 

I  havi 
intluei 
also  made  i 

:  foundatioi 

In  1 

I 

■ 
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enunciate  definite  natural  laws  governing  the  formation  of  a 
stratigraphical  succession  in  the  earth's  crust. 

Stensen  also  realized  that  a  series  of  strata  originally  hori- 
zontal might  become  relatively  displaced  by  subsequent  earth 
movements.  He  cited  examples  of  local  crust-inthrow,  show- 
ing how  individual  strata  might  remain  horizontal,  while 
others  might  be  tilted  or  even  thrown  into  a  quite  perpendicu- 
lar position,  others  again  might  be  bent  into  the  form  of 
arches.  The  occurrence  of  crust-inthrows,  together  with  the 
effects  of  surface  denudation,  might  give  shape  to  mountains 
and  valleys,  plateaus  and  low  lying  plains.  Mountains,  he 
said,  might  also  originate  from  the  upward  action  of  the 
volcanic  forces  on  the  crust.  In  cases  of  active  volcanic 
eruption,  ashy  and  fragmental  rock  material  were  ejected, 
intermixed  with  sulphurous  vapors  and  mineral  pitch. 

Thus  Stensen's  work  already  contained  the  kernel  of  much 
that  has  been  under  constant  discussion  during  the  two  cen- 
turies which  have  passed  since  his  death.  If  one  reads  the 
most  recent  text-books  of  geology,  it  will  be  evident  that 
science  has  not  yet  securely  ascertained  the  share  that  is  to  be 
assigned  to  subsidence,  to  upheaval,  to  erosion  and  to  volcanic 
action  in  the  history  of  the  earth's  surface  conformation  in 
different  regions. 

Stensen's  work  "De- soli  do  intra  solidum  naturaliter  con- 
tento,"  was  first  published  in  Florence  in  1669,  and  was 
intended  merely  as  the  prodrome  of  a  larger  work:  but  no 
later  work  appeared.  A  second  edition  was  printed  at  Leyden 
in  1679,  and  a  third  edition  was  published  in  Berlin  in  1901 
two  and  a  quarter  centuries  after  the  first  edition  appeared. 
The  original  edition  of  Stensen's  little  book  is  a  bibliographi- 
cal rarity. 

We  will  now  go  back  to  the  year  1674.  When  Stensen  left 
Copenhagen  in  July  of  that  year,  he  journeyed  leisurely  to 
Florence  where  he  took  charge  of  the  education  of  the  son  of 
the  Grand  Duke  Cosimo  III.  By  some  it  is  asserted  that  this 
was  the  occasion  of  his  resignation.  Facts  do  not,  however, 
substantiate  this  statement. 

The  conversion  of  Stensen  to  Catholicism  in  no  way  inter- 
fered with  his  studies.  After  his  conversion  he  occupied  the 
chair  of  anatomy  at  Copenhagen  and  wrote  his  epoch-making 
work  on  geology,  to  which  I  have  just  referred.  That  the 
acceptance  of  Catholicism  did  not  at  that  time  necessarily 
kill  science  in  the  man  is  shown  in  the  case  of  Winslow, 
Stensen's  grand-nephew,  who  also,  after  leaving  Denmark, 
became  a  Catholic  and  was  one  of  the  great  anatomist;  of 
Paris. 

Although  Stensen,  while  at  Copenhagen,  had  full  liberty 
he  did  not  in  his  lectures  permit  religion  to  supersede  an- 
atomy. Still  he  had  a  far  stronger  desire  to  communicate 
the  fruits  of  his  religion  to  Iris  compatriots  than  to  transmit 
to  them  the  knowledge  of  anatomy :  the  moral  appealed  to 
him  more  than  the  physical. 

In  1675  Stensen  became  a  priest.  Just  when  and  where  he 
took  holy  orders  I  have  been  unable  to  ascertain.  On  Sun- 
day the  25th  of  September,    L677,    Pope   Innocent  XI  con- 


secrated him  Bishop  of  Titiopolis.  A  short  time  after  this, 
Jean  Frederick,  Prince  of  Braunschweig,  who  had  already 
abjured  Lutheranism  called  him  to  his  court.  Innocent  XI 
consented  and  bestowed  upon  him  the  title  of  "  Apostolic 
Vicar  for  the  Northern  Missions."  It  was  for  this  reason 
that  Stensen  visited  the  different  cities  of  Germany:  Minister, 
Hannover  and  Mecklenburg  being  the  principal  scenes  of  his 
missions. 

When  Frederick  died  suddenly,  his  brother,  Bishop  of 
Osnabruck,  succeeded  him;  and,  as  he  was  a  Lutheran  and  a 
very  zealous  partisan  of  his  religion,  he  enjoined  upon  Sten- 
sen to  leave  his  country.  Stensen  went  to  Minister;  frOBB 
Minister  he  went  to  Hamburg,  and,  after  a  short  and  un- 
satisfactory stay,  to  Swerin  where  he  led  a  quiet  and  peaceful 
life  and  died  November  25,  1686,  at  the  age  of  48. 

The  death  of  Stensen  made  a  sensation  among  the  savants 
of  the  world.  Men  of  letters  had  watched  him.  His  rare 
knowledge  of  anatomy  and  his  unexpected  conversion  to 
Catholicism  made  an  epoch  in  the  history  of  science.  The 
Grand  Duke  of  Tuscany  hearing  of  his  death  desired  to  have 
his  body.  He  sent  immediately  .an  order  to  transport  it  to 
Florence  where  he  had  it  entombed  with  the  Grand  Dukes  in 
St.  Lawrence. 

Stensen's  zeal  for  the  church  and  his  religion,  his  lovable 
character  and  kind  sympathy  made  him  unusually  successful 
in  his  work.  The  text  chosen  for  his  funeral  discourse  by 
Engelbert  Schmall,  who  for  five  years  was  Stensen's  chaplain, 
"  Follow  me,  I  will  make  you  fishers  of  men,"  plainly  shewed 
the  estimate  placed  on  the  life  work  and  the  character  of  the 
subject  of  this  sketch. 

NOTES. 

The  main  facts  of  this  sketch  are  derived  from  Plenkers.  See 
Bibliography. 

The  following  variations  in  the  spelling  of  Stensen's  name  are 
met  with  in  the  literature:  Steno;  Stenon;  Stenone;  Stenonis; 
Stenonius.  In  the  "  Epistolarum  "  of  Bartholin  and  in  the  "  Acta  " 
the  last  two  forms  are  used.  The  signature  of  the  letters  in  the 
Epistolarum  is  "  Stenonis  ".  I  have  followed  Plenkers  and  used 
Stensen  because  it  is  the  modern  Danish  usage  and  also  because 
Stensen   signifies   "  son   of   Sten ". 

An  illustration  of  the  "  Domus  Anatomica,"  and  of  its  amphi- 
theater, in  which  Stensen  gave  his  lectures  may  be  found  in 
Bartholin's  "  Cista  Medica  Hafniensis";  Hafniae,  1662;  also  in 
Chievitz,  "  Anatomiens  Historia";  Copenhagen,  1904.  Chievitz 
gives  a  number  of  illustrations  of  persons  and  places  mentioned  in 
this    paper. 

Stensen  did  not  take  his  medical  degree  at  Copenhagen.  Whert 
and  when  he  did  take  it  no  one  knows.  Plenkers  thinks  he 
received  it  in  1665  at  some  University  in  southern  France.  Barth- 
olin does  not  address  him  in  his  Epistolarum  as  "  Doctor  "  until 
1667. 

I  have  not  been  able  to  consult  Stensen's  original  publications. 
Abstracts  and  reprints  may  be  found  in  Vesling's  "  Syntagma  anas 
tomicum";  Amstelodami,  1666;  and  in  Mangetus  "  Bibliotheca 
anatomica,"  Geneva,  1685.  The  notes  sent  by  Stensen  to  Bartholin 
and  the  correspondence  of  Bartholin  with  Stensen,  Ole  Borcli  ami 
Blasius  I  have  read;  they  are  found  in  the  two  publication 
under  Bartholin  in  the  Bibliography.  The  complete  text  of  Sten- 
sen's inaugural  address  is  given  in  Acta  Hafniensis,   Vol.   II. 
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am  the  first  who  have  given  a  Map  of  the  Country,"  and 
again,  "  In  sum.  your  Majesty  will  find,  that  we  are  come 
ashore  into  a  Xew  World,  whereof  we  see  no  end." 

Malpighi's  letter  of  transmissal  to  the  Royal  Society,  shows 
the  importance  which  he,  likewise,  ascribed  to  his  investiga- 
tions/ (irnv's  numerous  plates  as  also  those  of  Malpighi  pre- 
sent figures  illustrating  the  finer  details  of  plant  structure. 
They  show,  in  brief,  that  plant  tissue  consists  in  part  of  little 
cell-like  cavities  and  in  part  of  long  tube-like  vessels.  This 
conception  of  vegetable  tissue  is  one  of  small  vesicles  or  blad- 
ders clustered  together  and  intermixed  with  ligneous  fiber. 
Grew,  for  example,  compared  cellular  tissue  to  the  froth  of 
beer  or  of  beaten  eggs.  Malpighi  showed  that  the  cells  could 
be  separated  one  from  another,  and  gave  to  these  bodies  the 
name  "  utriculus."  It  is  not  to  be  supposed,  however,  that 
they  had  the  conception  of  cells  which  we  have  to-day.    Their 


conception  of  a  cell  was  that  of  a  cavity  and  not  of  a  minute 
protoplasmic  mass.  As  the  Latin  "cell"  was  in  its  earliest 
application  "  a  small  detached  room  in  a  building,  particularly 
a  small  monastic  house  " s — and  was  also  used  to  describe  a 
small  sleeping  apartment,  and  later  a  room  in  a  prison,  and 
likewise  the  small  compartments  composing  a  compound  struc- 
ture, as  a  honeycomb,  so  it  was  applied  by  early  microscopists 
to  the  spaces  which  they  saw  in  vegetable  or  animal  tissues. 
lt>  lir-t  use  in  this  latter  sense  appears  to  be  by  Hooke,6  who, 
iii  1665,  observed  and  described  the  vesicular  nature  of  cork 
and  similar  vegetable  substances  and  applied  to  the  cavities  the 
term  "  cells."   (See  Figs,  land'.'i.    In  the  same  sense  the  word 


*  Anatome  Plantarum:   see  Opera  Omnia,  Ks;. 

5  Encyclopedia  Britannica. 

6  Hooke,  Robert:  "Of  the  Scheruatisrue  and  Texture  of  Cork, 
and  of  the  Cells  and  Pores  of  some  other  such  frothy  bodies  "  begin- 
ning on  page  112  of  his  "  Micrographia,  or  some  Physiological  De- 
scription of  minute  bodies  by  Magnifying  Glasses,"  London,  1665. 


"cellula"  is  \\rr<\  by  Swammerdani '  in  describing  the  nests 
with  many  compartments  of  various  insects.. 

During  this  period  certain  other  cells  were  at  least  seen  and 
pictured,  if  not  wholly  understood  or  seriously  studied.  Thus 
Swammerdam  saw  the  red  blood  corpuscles  and  recognized 
them  as  such:  Malpighi  likewise  saw  them  in  the  mesentery 
but  interpreted  them  as  fat  droplets;  Leeuwenhoek  accurately 
described  and  pictured  them  and  at  the  same  time  supple- 
mented Malpighi's  discovery  of  the  capillaries — the  necessary 
link  to  the  completion  of  Harvey's  theory  of  the  circulation 
of  the  blood.  A  protozoan,  a  form  of  vorticella  in  all  probabil- 
ity, was  seen  by  Leeuwenhoek  (1675),  who  also  saw  and  pic- 
tured several  forms  of  bacteria.  Leeuwenhoek  (or  his  pupil, 
Ludwig  Hamm),  also  saw  spermatozoa  (1677).  The  concep- 
tion which  these  early  observers  had  of  the  structure  of  cells 
was  not  that  which  we  have  to-day.  Leeuwenhoek,  for  exam- 
ple, went  beyond  the  limits  of  simple  observation  and 
ascribed  to  his  "  spermatic  animalcula  "  a  system  of  muscles, 
tendons  and  articulations  by  which  they  moved  their  tails, 


and  he  suggests  that  the  animalcula  of  stagnant  water  (pro- 
tozoa) have  organs  similar  to  those  of  the  higher  animals. 

One  cannot  avoid  being  impressed  by  the  industry  and  de- 
tailed observation  of  these  early  microscopists,  and  though 
often  it  appears  that  they  sought  merely  the  curious  and  odd, 
one  examines  with  amazement  the  wide  scope  of  their  work. 
Boerhaeve's  edition  of  Swammerdam  with  its  parallel  columns 
in  Latin  and  Dutch,  and  voluminous  plates  on  many  forms  of 
Me.  offers  glimpses  of  fundamental  observations  on  the 
i  tion  of  striated  and  cardiac  muscle  and  on  phenomena 
of  respiration  in  mammals.  One  of  the  must  striking  plates 
is  that  dealing  with  certain  phases  of  the  life  history  of  the 
mosquito,  a  species  re  of  the  larva 

and  its  breathing  apparatus  worthy  of  any  modern  work,  ami 
which  could  be  used  as  an  explanation  of  the  efficacy  of  the 
modern  oil  treatment  of  breeding  pools.  Likewise  Lceuwen- 
hoek's  observations  cover  a  great  ran-'  .  ;i-  til''  animalcula  <•'■ 
various  fluids,  the  distribution  of  the  blood  capillaries, 

:  Johannes  Swammerdam:  "  Biblia  Natura?  sive  Historia  Insec- 
torium  ":  arranged  and  published  by  Boerhaeve,  173S-5S,  after  the 
author's  death,  but  representing  work  done  between  1665  and  1680. 
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■tincture  u     feathers  and  of  insects,  and  though  hie  micro- 
r.  magnified  only  10  to  1(!0  times,  he 
pictured  Hooke,  though  he  made  many  fun- 

damental i  iservations.  was  interested  also  in  the  casual  and 
curious,  a-  the  microscopic  appearance  of  an  ink  drop,  the 
point  of  a  needle,  or  the  edge  of  a  razor. 

Grew  devoted  his  efforts  almosi  entirelj  to  v<  getable  tissues 
but  Malpighi  in  addition  to  the  study  of  plants  made  most 
important  contributions  to  the  liner  structure  of  animal  tis- 
sue-, as  of  the  capillaries,  the  surface  of  the  tongue  and  the 
structure  of  the  skin,  spleen  and  lung. 

A  word  must  in   said  about  the  mil  this  period.' 

There  has  been  much  discussion  of  the  earliest  use  o 
for  purposes  of  magnification,  and  of  the  firs!  use  of  the  com- 
pound microscope.  The  invention  of  the  latter  i>  usually 
credited  to  Zacharias  Jansen,  in  1590;  simple  lenses  appear, 
r.  to  have  been  used  since  the  time  of  Seneca,  who  died 
65  A.  1>.  At  the  time  of  the  earlier  discoveries  in  hi 
which  arc  here  discussed,  both  simple  and  compound  micro- 
■■■  ere  in  rogue,  the  former  as  made  and  used  by  Leeuw- 
enhoek,  and  the  latter  bj    Hoc 
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placed  at  one  end  of  a  brass  tube  about  one  inch  long,  and  one 
inch  in  diameter;  the  light  from,  this  lens  is  concentrated  on 
the  speculum  (1)  which  again  further  condenses  the  rays  on 
the  object  on  the  disk  (C),  which  object,  when  so  illuminated, 
can  be  readily  adjusted  by  the  little  knob  (D)  so  as  to  be 
in  the  focus  of  magnifying  lens  (A).  Lieberkuhn  worked 
chiefly  with  minute  injected  specimens  and  these,  when  placed 
on  the  object  holder,  were  covered  with  a  varnish.  As  was 
the  case  with  Leeuwenhoek,  the  microscope  went  with  the 
preparation  to  be  studied,  and  according  to  Quekett,  the  Mu- 
seum of  the  Royal  College  of  Surgeons  contained  in  1848 
twelve  such  exhibits  which,  after  a  century,  wore  unchanged 
except  for  slight  cracks  in  the  varnish  over  the  mounted  spec- 
imens. 

These  various  advances  in  the  making  of  microscopes  had 


i*Vy. 
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a  direct  bearing  on  the  development  of  the  cell  theory  in 
that  they  encouraged  the  study  of  the  finer  structure  of  plant 
ami  animal  tissues.  The  conception  of  the  essential  structure 
of  these  tissues  was.  however,  no  more  exact  than  in  the  time 
of  Grew  and  Malpighi.  Nevertheless,  noteworthy  discoveries, 
though  not  always  understood,  were  made.  Thus  many  forms 
of  protozoa  were  studied  and  described,  and  finally  Trembly  10 
(1744-174?)  studied  the  life  history  and  observed  the  longi- 
tudinal division  of  a  fresh  water  protozoon  (see  Fig.  5).  In 
I7"i0,  Hill  published  a  detailed  account  of  the  microscopic 
structure  of  timber.  Each  of  these  publications  revived  at  the 
time  the  pursuit  of  microscopic  studies,  as  did  also  the  inven- 
tion by  Adams,"  somewhat   later,  of  a  machine  fur  cutting 


10 Trembly,  Abraham:  Observations  upon  several  newly  discov- 
ered species  of  fresh  water  polypi.  Philos.  Trans.  Royal  Society, 
1756,  XI,  Part  III,  801,  807.  (Read  Nov.  22,  1744,  and  May  21  and 
June  18,  1747.) 

11  Adams,  G.:    Essays  on  the  Microscope,  London,  1798. 


transverse  sections  of  wood  so  that  they  might. readily  be  ex- 
amined by  the  microscope.  That  there  was  also  at  this  time  a 
popular  interest  in  the  use  of  the  microscope  is  shown  by  the 
titles  under  which  Baker's "  books  appeared. 

It  was  not,  however,  until  180G  that  a  fundamental  dis- 
covery, capable  of  advancing  the  knowledge  of  tissue  structure 
beyond  the  conceptions  of  Grew,  Malpighi  and  Hooke.  was 
made.  Adams  in  HI'S,  in  discussing  the  structure  of  plants, 
makes  the  statement  concerning  cellular  tissue  that  "  the 
nature  of  this  substance,  its  form  and  structure  are  at  present 
little  known."  and  quotes  chiefly  Grew  and  Malpighi,  but  men- 
tions also  Duhamel,  Hill,  Bonnet  and  DeSaussure.  A  £rreat 
advance  was,  however,  made  when  Treviranus,13  as  a  result  of 
the  study  of  the  growing  parts  of  young  plants,  discovered 
that  tlie  tubes  and  vessels  of  Malpighi  arose  from  cells  by  be- 
coming elongated  and  attached  end  to  end,  the  intervening 
walls  eventually  breaking  down.  Although  this  discovery  is 
credited  to  Treviranus  there  seems  to  be  some  question  as  to 
whether  he  thoroughly  understood  that  the  vessels  were  modi- 
fications of  cells,  for  we  find  von  Mohl "  in  1852  stating  that 
early  errors  "  were  followed  even  by  Treviranus  "  and  "  I  was 
the  first  to  detect  their  origin  from  rows  of  closed  cells."  von 
Mohl  made  many  important  contributions  to  the  subject  of 
plant  structure.  He  began  his  work  in  1828  with  an  investiga- 
tion "  On  the  Pores  of  Cellular  Tissue,"  was  appointed  Pro- 
fessor of  Botany  at  Tiibingen  in  1832  and  made  many  contri- 
butions to  the  study  of  vegetable  cells,"  and  as  we  shall  see 
his  work  was  an  important  factor  in  setting  aside  some  of 
Schleiden's  erroneous  conclusions.  This  work  by  the  early 
botanists  gave  to  the  cell  some  importance,  but  no  law  was 
established  until  the  time  of  Schleiden  and  of  Schwann,  and 
though  many  interesting  observations  were  made,  the  signifi- 
cance of  these  was  not  always  appreciated.  This  is  especially 
true  of  the  first  description  of  the  nucleus  presented  by  Robert 
Brown16  in  1831,  as  an  incidental  result  of  his  study  of  the 
organs  and  mode  of  fecundation  in  orchids.  Brown's  account 
is  purely  descriptive,  with  no  attempt  at  explanation  or  theory, 
but  in  view  of  the  important  position  which  the  nucleus  now 
occupies  in  cytological  problems,  some  of  his  sentences  are 
worthy  of  quotation.  "In  each  cell  of  the  epidermis  of  a 
great  part  of  this  family  (Orchideae)  especially  of  those  with 
membranous  leaves,  a  single  circular  areola,  generally  some- 
what more  opake  than  the  membrane  of  the  cell  is  observ- 
able " ;  and  again,  "  This  areola,  or  nucleus  of  the  cell  as 


12  B;iker,  Henry:  The  Microscope  Made  Easy;  Loudon,  1754; 
ibid.,  Employment  for  the  Microscope,  London,  17C4. 

M  Treviranus,  C.  L.:  Von  inwendigeu  Bau  der  Gewachse,  1S06. 
This  work  I  have  been  unable  to  examine  In  the  original,  as  it  is 
not  catalogued  in  the  most  important  libraries  of  this  country. 

14  English  Translation.  Principles  of  the  Anatomy  and  Physiol- 
ogy of  the  Vegetable  Cells,  London,  1S52. 

13  See  Vermischte  Schriften  botanischen  Inhalts  von  Hugo  von 
Mohl,  1845;  and  English  translation  of  "  de  Palmarum  Struetiira  " 
in  Reports  and  Papers  on  Botany  (Ray  Society),  London,  1S49. 

10  Brown,  R.:  On  the  Organs  and  the  Mode  of  Fecundation  in 
Orchideae  and  Asclepiadae,  Transactions  of  the  Linmvan  Society, 
1833,  XVI,  085  (read  at  meetings  of  Nov.  1  and  :>.  1831 1. 
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-  it  might  be  termed,  is 
mini  ....  in  many  cases  in  the  parenchyma  01 

This  is  the  firs!    !<  -  ription  of  the  nucleus  and  I 
servation  of  its  occurrence  in  all  cells.     It  had  undo 
Brown  in  the  fame  communii 
Meyen,  Purkinje,  Brongniart  and 
in  which  arc  depicted   the  e*pidermis  and   the   - 
and  which  offer  a  few  indical 
■  :  to  the  nucleus,  or  areola,  but.  as  B 
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After  Schwann,  the  next  important  studies  were  those  con- 
cerning the  division  of  the  cell  and  the  importance  of  the  nu- 
cleus in  this  process.  Although  both  Schleiden  and  Schwann 
had  shown  that  the  new  cells  developed  about  the' nuclei  of  the 
"  cytoblastema,"  the  importance  of  the  nucleus  in  cell  forma- 
tion was  not  immediately  appreciated.  That  cells  divide  was 
cautiously  surmised  by  Schwann,  was  more  boldly  stated  by 
Henle  (1841),  who,  however,  found  no  example  of  it  in  ani- 
mal cells,  and  was  supported  by  Eeiehert  (1840)  in  his  study 
of  segmentation  of  the  egg.  (See  Figs.  6  and  7  for  views 
concerning  cell  division  in  1855  and  1859.) 

The  first  recognition  of  the  fact  that  the  nucleus  shares  in 
cell  division  is  usually  credited  to  Martin  Barry  (1840),  who 
was  supported  shortly  by  John  Goodsir  (1845)  and  Remak 
(1852). 

In  1858,  however,  the  cell  doctrine  was  definitely  and  finally 
established  by  Tire-how.-1  who  postulated  that  all  biological 
doctrines,  whether  dealing  with  normal  or  pathological  proc- 
esses, must  be  based  on  the  fact  that  all  cells  are  derived 
from  preexisting  cells  and  that  the  primary  origin  of  all  cells 
is  the  ovum,  thus  substituting  for  Harvey's  aphorism  omne 


vivum  ex  oro  his  own  omnis  cellula  e  celluJa.  Yirchow  stated 
this  as  follows :  "'  Where  a  cell  arises,  there  a  cell  must  have 
previously  existed  (omnis  cellula  e  cellula),  just  as  au  animal 
can  spring  only  from  an  animal,  a  plant  only  from  a  plant. 
In  this  manner,  athough  there  are  still  a  few  spots  in  the 
body,  where  absolute  demonstration  has  not  yet  been  afforded, 
the  principle  is  nevertheless  established,  that  in  the  whole 
series  of  living  things,  whether  they  be  entire  plant  or  animal 
organisms,  or  essential  constituents  of  the  same,  an  eternal 
law  of  continuous  development  prevails." 

While  tins  announcement  had  the  special  effect  of  giving 
to  pathology  a  "  cellular  theory  "  to  replace  the  older  humoral 
theory,  its  broader  effect  was  to  stimulate  the  study  of  the 
normal  cell. 

It  was  evident  that  the  cell  must  be  more  thoroughly  stud- 
ied and  it  is  from  the  period  (1860)  shortly  after  this  an- 
nouncement of  Yirchow,  that  we  date  the  consistent  and 
and  thorough  study  of  that  form  of  cell  division  now  known 
as  mitosis  or  karyokinesis.    We  may  leave  this — the  problem 


of  the  nucleus — a  moment,  however,  to  say  a  few  words  about 
the  cell  protoplasm. 

About  the  time  of  Schleiden  and  Schwann's  work  the  pro- 
tozoa, largely  as  the  result  of  the  work  of  Dujardin  ~  (1841), 
were  recognized  to  be  simple,  slightly  differentiated  struc- 
tures, quite  unlike  the  complex  organisms  described  by 
Leeuwenhoek  and  his  followers,  and  to  be  composed  of  a  fun- 
damental living  substance  to  which  Dujardin  gave  the  name 
sarcode. 

It  was  also  about  this  time  (1838)  that  Ehrenberg  made 
his  celebrated  classification  of  protozoa,  which  was  so  accurate 
in  the  description  of  species  that  45  years  later  Biitschli  was 
able  to  recognize  more  than  100  as  identical  with  the  well- 
studied  species  of  his  own  time. 

Likewise  at  this  time  (1839)  the  suggestion  was  made  for 
the  first  time,  by  Meyen,  that  protozoa  might  be  single  cells, 
the  entire  infusorian  body  being  analogous  to  a  single  plant 
cell.  This  theory  was  applied  directly  by  Barry,  in  1845.^ 
who  also  compared  the  nucleus  of  protozoa  to  the  cell  nucleus 


of  higher  animal  forms.  Finally  Siebold,  in  1848,  asserted 
the  unicellular  nature  of  all  protozoa.* 

Keilliker,  in  1841.  showed  that  spermatozoa  are  not  parasitic 
animalcules,  but  not  till  1865  was  it  known  that  they  are  com- 
plete cells  with  nucleus  and  protoplasm. 

In  accord  with  Dujardin's  conception  of  sarcode  as  the  basic 
substance  of  protozoa,  von  Mohl,  in  1846.  substituted  for 
Sehleiden's  "plant  slime"  the  term  "protoplasm,""  which 
had  also  been  used  previously  by  Purkinje,  for  the  formative 
substance  of  young  animal  embryos.  Later  (1852)  Remak  ap- 
plied the  term  to  the  substance  of  any  animal  cell.  Studies 
of  the  streaming  of  protoplasm  within  the  cell,  of  ameboid 


"Virchow,  R.:  Die  Cellularpathologie  in  ihrer  Begriindung  auf 
physiologische  und  pathologische  Gewebelehre,  Berlin,  185S;  also 
English  Translation  by  Frank  Chance,  London,  1S60. 


--'  See  Dujardin,  F. :  Histoire  Naturelle  des  Zoophytes-Infusories, 
Paris,  1841. 

-'  For  the  state  ot  microscopic  study  at  this  time  see  Dujardin, 
F.:  Nouveau  Manuel  Complet  de  l'Observation  du  Microscope, 
Paris,  1S43. 

-'Calkins.  G.  N.:     The  Protozoa.    New  York.  1301. 

■'■  For  an  excellent  historical  summary  of  the  development  of 
the  knowledge  of  cell  structure  which  is  here  quoted,  see  article 
on  "  Cytology,"  by  G.  C.  Chubb,  in  the  eleventh  edition  of  the 
Encyclopedia  Britannica. 
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Motion,  and  also  the  recognition  pf  cells  without  membrane, 

I  he  v  iew,  now  liehl.  that  net  the  cell  wall  hut  tin-  nucleus 

ami    protoplasm    are   the   essential    parts   ••!'   the   cell.     This 

of  view   was  due  particularly   1"   Max   Schultze,  who 

Bhowed  by  In-  careful  comparative  studies  thai  one  and  the 

ed  in  both  tin'  unicellular 
ami  the  higher  forms  of  plants  and  animals  alike,  and  while 
in  some  j  vegetable,  this  substance  *> 

rule  enclosed  within  a  membrane,  in  many  higher  animals 
and  unicellular  forms  a  membrane  «:i-  frequently  absent. 
This  constituted,  in  contradistinction  to  the  "cell  theorj  "  of 
Schleiden  and  Schwann,  his  "  protoplasmic  theory  "  which  di>- 
fined  a  cell  a-  "a  small  mass  of  protoplasm  endowed  with  the 
attributes  of  life"  (1861).  In  the  same  year  Briicke  put 
forth  his  views  of  the  cell  a-  an  "elementarj  organism" 
with    the   assumption    that    the   protoplasm    had    a    complex 

structure.  in\  isible  onlj  bei  an I'  imperfect  methods  of  obser- 

vation. 

At  til'-  same  time  rapid  progress  was  mid,-  i  i- 
the  knowledge  of  the  nucleus  ami  its  part  in  cell  division. 
Schleiden's  "  cytoblastema  "  theory  (1838)  which  postulated 
tin'  origin  of  vegi  table  cells  from  the  fluid  of  the  mol 
by  a  process  analogous  to  crj  stallization,  the  nucleolus  appear- 

•  i.  then  tin-  i  I  Snally  the  ■  i 

which  was  extended  by  Schwann  (1839)  t"  include  animal 
cells — did  not  long  remain  uni  I  l'.\   1846,  Is 

suit  of  the  work  of  von  Mohl  and   Naegeli,"  botanists 

ted  the  general  law  that  cells  arise  only  by  the  division 

of  preexisting  cells.    The  application  of  the  law  to  animal  tis- 

me  slowly,  hut  as  the  result  of  the  work  lar^ 
Kolliker,  Beichert  and   Remak,  it  .  as  we  have 

seen,  for  Virchow  to  make,  in  1858, 
tion  concerning  the  genetic  continuity  of  i 


"  See  English  translation  df  Naegell'a  paper  In  Raj  Societj  'a  i>ul>- 
llcation,  Reports  ami  Papers  on   Botany,  London,   1849. 

Tor  a  general  review  of  the  cell  theory  In  1863,  Bee  Huxley, T  II 
The  Cell  Theory.  British  and  Foreign  Medlco-Chlrurgical  Review, 
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EARLY  BISTORT  or  THE  <  'AIM-:  \M>  TREATMENT  OF  CRIPPLES. 
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could  also  be  sacrificed  al  the  death  of  kings  and  great  men. 
Deformed  infants  were  abandoned  or  killed  by  various  tribes 
living  on  the  islands  of  the  Pacific;  Australia,"  Hawaii,'  and 
others,8  as  they  were  by  some  negro-peoples  as  well."  In  the 
kingdom  of  Assinie,  on  the  Gold  Coast,  children  with  six 
fingers  on  either  or  both  hands  were  buried  alive.10  Among 
the  Indo-Germanic  peoples  exposure  of  deformed  infants u 
was  a  custom  of  frequent  occurrence.  In  the  early  law  of 
Northern  Germany  the  right  to  kill  monsters  and  deformed 
persons  is  often  mentioned." 

Isolated  cases  of  the  practice  of  the  exposure  of  infants 
occur  in  Japan"  as  in  other  countries,  but  it  has  never  ap- 
proached recognition  as  a  general  custom.  From  the  myth 
of  the  god  lliruko  (leech-child)  it  may  be  inferred  that  the 
abandonment  of  deformed  infants  was  not  uncommon  in  the 
earliest  times.  The  Nihongi  tells  us  that  the  god  had  com- 
pleted his  third  year  and  was  still  unable  to  walk.  His  parents, 
therefore,  placed  him  in  the  rock-camphor-boat  of  heaven 
and  set  him  adrift. 

Data  concerning  the  exposure  of  infants  in  Persia  "  are 
scanty.  According  to  the  A  vesta,13  all  deformities  were  re- 
garded as  the  work  of  the  Evil  One.  It  is  not  impossible, 
therefore,  that  deformed  children  were  exposed  with  more  or 
less  frequency. 

Among  the  Pima  Indians,  a  Xorth  American  tribe,,  with 
the  consent  of  the  parents,  deformed  infants  were  taken  by 
the  midwife,  who  watched  them  until  they  died  of  exposure 
and  want  of  nourishment."  So  strong  was  the  feeling  of  the 
Pimas  against  the  abnormal  that  they  tried  in  recent  years 
to  kill  a  grown  man  who  had  six  toes. 

In  this  connection  James  Mooney,  of  the  Bureau  of  Ameri- 
can Ethnology,  in  a  communication  to  me,  notes  as  follows: 

Among  the  Kiowa  I  knew  personally  a  twelve-year-old  girl,  of 
receding  forehead  and  halfwitted,  who  had  been  buried  alive 
immediately  after  birth  and  rescued  and  brought  to  the  Catholic 
mission  by  a  captive  woman  who  knew  what  was  about  to  be 
done.  The  missionary  priest,  from  his  experience  waiting  on  their 
sick  in  camp,  believed  that  they  had  killed  other  defective  infants 


'Albert  Hermann  Post.    Bausteine  filr  eine  allgemeine  Rechts- 

wissenschaft  auf  vergleichend-ethnologischer  Basis.  Oldenburg, 
1SS0-1SS1.  Vol.  2,  p.  119.  Also  Joseph  Kohler,  in  Zeitschrift  filr 
riil.  Rechtswissenschaft,  vii,  355.  Also  Waitz-Gerland,  Anthro- 
pologic, Vol.  G,  p.  779. 

7  Waitz-Gerland,  Anthropologic,  Vol.  6,  p.  139-140. 

*  Albert  Hermann  Post.  Bausteine  filr  cine  allgemeine  Rechts- 
wissenschaft auf  vergleichend-ethnologischer  Basis.  Oldenburg, 
1880-18S1.  Vol.  2.  p.  119. 

"Albert  Hermann  Post.  Afrikanische  Jurisprudenz,  Oldenburg, 
1887,  Vol.  1.  p.  2S5. 

'"Globus.  1891,  No.  11,  p.  17G,  after  Reichenbach,  Ktude  sur  le 
Royaume  d'Assinie.    Bull.  Soc.  Gcogr.  1S90,  p.  316. 

11  Grim,  Rechtsaltert,  p.  456. 

"Maurer.  Wasserweihe  des  germ.  Heidentums.  1880,  p.  14  ff. 

"James  Hastings,  Encyclopaedia  of  Religion  and  Ethics.  Edin- 
burgh, 1908.    Vol.  1,  p.  7.    Article  by  W.  G.  Aston. 

"Ibid.,  Vol.  1,  p.  7,  article  by  Louis  H.  Gray. 

"  Vendidad,  ii,  29. 

"Frank  Russell,  The  Pima  Indians.  i6th  Annual  Report. 
Bureau  of  American  Ethnology.    Washington,  1908,  p 


at  birth.    I  know  also  of  instances  of  abandonment  of  the  helpless 
aged  in  the  same  tribe. 

Travelers  have  asserted  the  existence  of  the  practice  of  killing 
defective  infants,  in  various  tribes,  and  I  am  inclined  to  think 
that  it  was  quite  general.  Some  tribes,  especially  in  Oregon,  kill 
one  of  a  pair  of  twins.  The  reason  in  both  cases  seems  to  have 
been  partly  economic,  to  be  rid  of  a  future  burden,  and  partly 
from  a  superstitious  fear  of  the  abnormal. 

With  the  dawn  of  our  present  civilization  the  condition  of 
the  cripple  did  not  improve  to  as  great  an  extent  as  we  should 
ordinarily  expect.  Oriental  peoples  turned  forth  their  crip- 
ples to  wander  in  the  wilderness.  The  inhabitants  of  Ancient 
India  cast  them  into  the  Ganges;  the  Spartans"  hurled  them 
from  a  precipice  into  an  abyss,  Apothetos.  The  Jews  in  the 
earliest  time-  banished  their  cripples  so  that  they  had,  per- 
force,  to  beg  by  the  roadsides.  The  general  attitude  was  to 
regard  physical  deformity  as  a  blight  sent  by  God  or  as  a 
punishment  for  sin. 

The  Hebrew  Scriptures  reflect  the  attitude  that  the  de- 
formed person  must  be  spiritually  and  mentally  unfit  as  well, 
in  Leviticus"  we  encounter  a  passage  illustrative  of  this: 

And  the  Lord  spake  unto  Moses,  saying:  speak  unto  Aaron,  say- 
ing, whosoever  he  be  of  thy  seed  in  their  generations  that  hath 
any  blemish,  let  him  not  approach  to  offer  the  bread  of  his  God. 

For  whatsoever  man  he  be  that  hath  a  blemish,  he  shall  not 
approach;  a  blind  man  or  a  lame,  or  he  that  hath  a  fiat  nose  or 
anything  superfluous. 

Or  a  man  that  is  brokenfooted,  or  brokenhanded, 

Or  a  crooktbackt.  or  a  dwarf,  or  that  hath  a  blemish  in  his  eye, 
or  be  scurvy,  or  scabbed,  or  hath  his  stones  broken; 

No  man  that  hath  a  blemish  of  the  seed  of  Aaron  the  priest 
shall  come  nigh  to  offer  the  offerings  of  the  Lord  made  by  fire; 
he  hath  a  blemish;  he  shall  not  come  nigh  to  offer  the  bread  of  his 
God. 

Later  on  in  the  same  passage  it  is  stated  that  the  reason 
for  this  is  that  the  sanctuaries  be  not  profaned. 

There  are  references  to  the  cripple  in  the  Old  Testament 
in  the  form  of  similes  showing  that  physical  deformity  was 
familiar  to  the  people."  The  first  reference  to  a  deformity 
caused  by  accident  occurs  in  the  Second  Book  of  Samuel. 

And  Jonathan,  Saul's  son,  had  a  son  that  was  lame  of  his 
feet.  He  was  five  years  old  when  the  tidings  came  of  Saul  and 
Jonathan  out  of  Jezreel,  and  his  nurse  took  him  up,  and  fled;  and 
it  came  to  pass,  as  she  made  haste  to  flee,  that  he  fell  and  became 
lame.    And  his  name  was  Mephibosheth.™ 

This  accident  was  probably  the  forerunner  of  many  subse- 
quent accidents  to  children  in  charge  of  nurses. 

Kindly  references  to  the  cripple  in  early  times  are  scarce. 
In  Job's  recital :l  of  his  circumstances  when  God  was  with 
him,  recounting  his  various  benevolences,  he  says,  "  I  was 
eyes  to  the  blind  and  feet  was  1  to  the  lame." 

In  referring  to  inheritance,  the  Dadistan-i-Dinik,"  one  of 


"Douglas  C.  McMurtrie.     The  Primary  Education   of  Crippled 
Children,  New  York,  1910,  p.  5. 
"  Leviticus,  xxi,  16-21. 
"  See  Proverbs,  xwi,  7. 

"  //  Samuel,  iv.  4. 

2iJob.  xxix,  15. 

--  Chapter  Ixii,  paragraph  3 
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oks  of  the  I  ' i 

one  of  the  sons,  or  even  the  wifi  lio  i-  blind 

crippled  m  both  feet,  or  maimed  in  l*>th  his  hands,  is 
twite  a>  much  as  that  of  sound." 

The  Greeks,  worshipping  as   they   did   the   ; 
bodily  form,  regarded  a  cripple  as  the  incarnati 
thing  unlovely,"  i"t  only  physically,  but  also  mentally  ami 
morally.     Homer  describes  Thersiti 
ugly  attribute  ami  equally  deformed  in  body  ami  mind.'     S 
was  the  arnij  In  fore 

Troy  for  indulging  in  vituperative  laj  did  not 

abstain  from  directing  it  even  against  Agamemnon  himself. 
It  i-  related  that  he  ultimately  perished  at  the  hand  of  Achil- 
les, while  he  was  ridiculing  the  sorrow  of  that  hero  for  the 
slain  IVnthesilia. 

The  advent  of  Christianity  struck  a  new  note  in  the  attitude 
toward  the  crippled  and  deformed.  Even  in  Isaiah's  pro] 
of  the  coming  Messianii  kingdom,        •■■•■lis  that "  then  shall 
the  lame  man  leap  a<  a  hart."'    (  hrist,  referring  to  His  min- 
i-try/   says:     "the  blind   receive  their  sight,  and  the  lame 

walk "     It   i-  also  related"  that  "the  blind  and  the 

lame  came  to  Him  in  the  temple  and  He  healed  them." 
cures  of  cripples  are  also  attributed  to  li;*'  A 
"A  certain  man  lame  from  his  mother's  womb"  was  healed 
by  Peter."    It  is  related  that  "  immediately  hi-  fi 
bones  received  Btrength."     During  the  ministry  of  Philip" 
■•many  taken  with  palsies  and  that  were  lame,  were  healed." 

During  the  inL-sion  of  the  Apostle  Paul  in  Lycaonia,  he 
healed"  a  cripple  described  a-  follows:  "  ^nd  thi 
eertain  man  at  Lystra,  impotent  in  his  feet,  being  ;i 
from  his  mother's  womb,  who  never  had  walked."  It 
eating  to  note  that  this  is  the  iir>t  use  in  the  Scriptun 
generic  term,  cripple.    The  Greek  word  v  in  the 

original. 

The  influen f  the  <  hristian  attil 

upon  the  lot  of  the  cripple.     1  recall  one  illust 
tion." 

Also  cripples  and   the   sick   v 

ives"  In  Iran  as  In  Armenia  and  they  led  a  wret 
istence.     In  Armenia  it  was  one  of  the  great  s.  an 
anity  that  it  ameliorated  the  fate  of  these  unfort-: 

But  the  new  influence  was  not  profoum 


" Sacred  Books  of  the  East,  edited  bj    P    Max  Mflller 
1882.    Pahlavi  Tests,  translated  by  B.  W.  v 

"Douglas  0.   McMurtrie,    Tin    Prima 
Children,  New  York.  1910,  I 

"Homer,  mad,  ii,  212  ff. 

*  Isaiah,  xxxv,  c.. 

.  5.    Also  ref(  rred  to  In  I 
ii,   14. 

"Acts  of  II  ii.  2. 

"Acts  of  the  Apostle*,  vlii,  7. 

"  Acts  of  t) 

"Ft.  Spiegel,  Erai 
3.  p.  682. 

u  i.  e..  abandoned. 

"See  also  Fatistits  of  /?i/:<ni/i 
-.  iii.  20. 


the  am 

birth.     In  ninny   ii 
il   City.     Ti 

pillar  in   the  eleventh 

enough  in  thi 

eaten  b 

and  tl  ■ 
their  di 
enough 

- 
ting  thc-ir  mutilated  n 

off  their  arm- 
humpbacked.     If  I 
of  th>- 

wret<  i  "You   havi 

the  whip; 

alms  and  could  ha 

that  tl 

indulgi 

; 


GO 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


|  No.  -.'76 


Blaise  de  Vigenere  in  the  notes  to  his  Images  et  Tableaux 
de  platte  peinture  de  PhUostrate  Lemnien  remarks  that  when 
in  Rome  in  1566  he  was  invited  to  a  dinner  by  Cardinal 
Vitelli,  where  the  table  was  served  "  by  at  least  thirty-four 
dwarfs,  almost  all  hideous  and  badly  formed." 

With  the  opening  of  the  Middle  Apes  the  chief  occupation 
of  the  crippled  came  to  be  that  of  court  fool  or  jester.  These 
personages  almost  universally  found  a  place  in  the  retinues 
of  princes,  and  often  in  the  households  of  noblemen.30 

These  court  fools  can  be  divided  under  two  classifications. 
In  the  first  would  come  those  creatures  who  by  reason  of 
deformity  in  body  or  mind  were  calculated  to  excite  laughter 
and  ridicule.  In  the  second  would  be  placed  those  chosen  for 
a  certain  superficial  quickness  of  wit  and  power  of  repartee. 
It  is  the  first  class  with  which  we  are  especially  concerned 
in  our  study  of  the  attitude  of  the  community  toward  the 
crippled  and  deformed;  and  they  were  to  be  found,  unfortu- 
nately, in  large  numbers.  The  attire  *°  of  these  jesters  was 
distinctive,  though  varying  slightly  during  different  periods. 

To  judge  from  the  prints  and  illuminations  which  are  the 
sources  of  our  knowledge  on  this  matter,  it  seems  to  have  changed 
considerably  from  time  to  time.  The  head  was  shaved,  the  coat 
was  motley,  and  the  breeches  tight,  with  generally  one  leg  differ- 
ent in  color  from  the  other.  The  head  was  covered  with  a  garment 
resembling  a  monk's  cowl,  which  fell  over  the  breast  and 
shoulders,  and  often  bore  asses'  ears,  and  was  crested  with  a 
cockscomb,  while  bells  hung  from  various  parts  of  the  attire. 
The  fool's  bauble  was  a  short  staff  bearing  a  ridiculous  head,  to 
which  sometimes  was  attached  an  inflated  bladder,  by  means  of 
which  sham  castigations  were  affected. 

The  impressing  of  cripples  into  service  as  court  fools  con- 
tinued and  the  institution  was  firmly  entrenched  for  many 
years,  despite  many  tendencies  operating  to  improve  the  situ- 
ation. Even  a  number  of  decrees  passed  by  the  Reichstag 
during  the  sixteenth  century  failed  to  obviate  the  practice. 
Not  until  the  time  of  the  Enlightenment  was  the  final  stage 
reached  and  the  custom  abolished. 

Even  after  this  time  the  court  fool  was  still  in  vogue  at 
the  Russian  court,  Peter  the  Great  having  so  many  jesters 
of  this  type  that  it  was  necessary  to  divide  them  into  classes. 

When  the  Spaniards  under  Fernando  Cortez  accomplished 
the  eoncjuest  of  Mexico,  court  fools  and  deformed  human 
creatures  of  all  kinds  were  found  at  the  Court  of  Montezuma. 

It  will  be  observed  that  the  most  significant  fact  developed 
by  the  history  of  the  court  fool  is  that  during  the  period  cov- 
ered the  victims  of  human  deformity  were  regarded  with  ridi- 
cule ami  contempt,  hi  the  existence  of  such  an  attitude  on 
the  part  of  the  general  public,  a  sympathetic  or  merciful 
consideration  can  hardly  be  conceived. 

During  the  latter  part  of  the  Middle  Apes  cripples  came 
to  be  regarded  superstitiously,  this  attitude  being  respo 


30  K.  F.  Flbgel,  Geschichte  der  Hofnarren,  Leipzig,  1789.  Nick, 
Die  Hof-  unci  Volksnarren.  Stuttgart,  1861,  2  vols.  Ebeling,  Die 
Kahlenberger,  OescAichte  der  Eofnarren,  Berlin,  1890. 

40  Walter  Hepworth,  Encyclopwdia  Brittanica,  Eleventh  Edition, 
Cambridge,  England,  1910,  Vol.  10,  pp.  614-615. 


for  a  miserable  existence  for  those  deviating  in  any  way  from 
the  normal." 

Ignorant  people  and  scholars  alike  were  influenced  by  such 
prejudice,  and  it  is  easily  seen  how  cripples  and  deformed 
people  were  regarded  as  devilish  monsters.  Several  circum- 
stances gave  rise  to  the  general  superstition.  One  of  the 
most  instrumental  was  the  frequent  confession  on  the  rack  by 
unmarried  pregnant  women  that  they  had  been  seduced  by 
the  devil.  This  led  indirectly  to  the  belief  that  humpbacked 
and  deformed  children  might  have  been  of  diabolical  pater- 
nity. 

Others  regarded  the  deformed  as  victims  of  the  wrath  of 
God,  and  put  them  to  death.  King  Francis  I  had  burned  to 
death  at  Avignon  a  woman  who  had  given  birth  to  a  mal- 
formed child.  Often,  on  the  birth  of  a  cripple  or  of  a  child 
with  superfluous  members,  the  attack  of  a  hostile  army  was 
feared.    There  is  a  similar  legend  of  Babylonian  origin. 

'Martin  Luther  shared  the  belief,  current  at  his  time,  in 
the  theory  of  changelings.  At  the  birth  of  an  undesirable 
child  it  was  believed  that  some  diabolical  mother  had  stolen 
away  the  right  child  and  substituted  her  own  offspring  instead. 
Thus  the  child  was  known  as  a  changeling.  Cripples,  rachi- 
tics and  cretins  were  regarded  as  changelings.  The  idea  was 
that  if  such  children  were  maltreated  sufficiently  their  mothers 
would  come  again  to  pet  them  and  leave  the  rightful  children 
in  their  stead.  It  is  easy  to  conceive  the  attitude  which  such 
a  concept  would  engender.  Luther4"  also  regarded  malformed 
children  as  mere  masses  of  flesh  and  considered  that  killing 
them  was  a  work  well  pleasing  to  God. 

Another  phase  of  superstition  affected  the  cripple — the  be- 
lief that  offspring  could  be  harmed  by  "  somebody  "  or  "  cast- 
ing the  evil  eye  "  upon  the  pregnant  mother.  Parents  were  in- 
clined to  bring  the  deformity  of  their  child  into  causal  rela- 
tion to  a  terrifying  pre-natal  experience  on  the  part  of  tin 
mother.  In  1673  it  is  related  that  a  citizen's  wife  was  so 
frightened  at  the  sight  of  a  one-eyed,  lame  beggar  that  when 
she  soon  after  bore  a  son,  the  infant  lacked  a  hand  and  had  a 
crooked  leg.  Many  other  similar  instances  can  be  found  in 
literature. 

One  cripple,  Thomas  Schweicker  (died  1602)  of  Schwabisch- 
Hall,  came  to  be  highly  regarded*3  on  account  of  his  learning 
and  culture. 

The  first  glimmer  of  hope  for  the  welfare  of  the  cripple 
began  to  appear  in  the  eighteenth  century,  though  the  progress 
in  this  direction  was  very  slow.  The  first  measures  did  not 
in  a  strict  sense  mark  the  beginnings  of  care  for  cripples,  but 
they  operated  to  the  ultimate  advantages  of  those  who.  by 

41 T.  D.  Herholdt,  Betrachtungcn  iiber  den  medizinischen  Aber- 
glauben  und  iiber  Missgeburten  im  Allgemeinen.  Appendix  to 
BescHreibung  sechs  menschlicher  Missgeburtcn,  Copenhagen, 
1S30,  pp.  S3-102. 

<:  Martin  Luther.     Table-Talk.     (Table-talk  of  the  devil  ana  his 

work — Changelings  from    the   devil — History  of  a   changeling   at 

Dessau— Another    history    of    a    changeling.)      Theo.    Kirchoff. 

driss    einer    Geschichte    der   deutschen    Irrenpflege,    Berlin. 

1S90,  p.  65-76. 

Martin  Ulbrich.     Th.  Si  i  a,  L909 
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of  their  infirmity   were  east    upon   the   pity  ol 
hUow-ir  sion  in  man. 

however,  was  utilitarian  in  char,  i  I  was  that  all 

cripples  might  be  co  :  a<  they  should  not  annoy  the 

community  by  their  deformed  a 

■  >f  the  many  monasteries  which  had  not 
since  the  tinn  re  thrown  op 

verted   into  orphan  asylums,  mad-hi 
In  the  est  t  of  the  various  institutions  the  ■ 

ilv  considered. 
Those  handicapped  by  deformity  \  for  at 

ital  for  wretched  and  pauper  inval  shed  at 

iin"  in  1722  by  Couni  Luitgard  of  Baden.    This  was 
later  transformed        i  harles  Frederic  of  Baden  into 

an  orphan  asylum,  but  ma 

old  cripples.    Kirmsse*  quotes  parts  of  the  official  ordinance 
on  this  matter  as  follows: 

Cripples,  by  Margravi  Charles  Frederic  ol  Baden.    The  princely 

ordinance  of  May  11.  1758,  sa>s  cm  this: 

we  now  assume  the  place  of  a  father  to  those  who  are 
orphaned  in  our  territory  or  who  arc  otherwise  afflicted  with  grave 
misfortune,  we  cannot  but  desire  special  experience  of  our  most 
gracious  care  to  those  who,  in  addition  to  such  afflictions,  an  at 
the  same  time  stripped  of  temporal  wealth,  and  who  are,  there- 
fore, stricken  with  double  affliction." 

"And   the   third    class   is   composed    of    those    who    lii' 
'  defects  that  they  arc  an  especial  abomination  and 
to  other  men  when.  ir  sicht.     There  are 

utterly  misformed  crippli 

IV.   v. 
"As  many  <■]'  these  Inm   I  ployed  in  any  work 

shall  be  obliged  to  perform   it.  yet  wit  to  distinction 

of  age,  sex,  and  their  physical  Infirmities.     Here  it   Is  ■ 
to  see  in  the  tir.-t  plan — unless  their   I 

ill..  Bought  out  fori  ■    maj  i>-  performed 

In  '!  eir  rooms 

X    Punish 

other  Inmati  punish- 

it  a  few  strip.-  will  be  allowed,  although  they  may  be 
chastened  either  with  withdrawal  of  food  or  of  drink  oi 
but  in  every  case  after  careful   consideration   ol    tlnir  circum- 
stances." 

,   •■!    ['in  -i<  iss. 

"  In  thi  rphan  asylum  i    an  utterly 

1  of  the  entire  country,  including  thi 
in  con^-  lod  laid  upoi 

horror  I  .  but  all  the  more  a  trui 

And.  althougl  .  .      ordit  g  to  I   our  bumai 

standlo  5  I 

I 
case,  therefon 

should 


S 
I 

d  which  ha 

■ 

- 
(  7/  iru  r 

ble. 

tution  for  tie'  deformi  d,  at  Orbe,  S 
■  did  valual 

<>n  tl" 

in  an  institution  an.! 
founded  in  tl 
example,  tl>" 
Berlin,  an.! 

n.l   in 

Germany. 

■ 
al    Berlin 

ipled  •  hildn 
- 
ity,  of  which  he 

bis  institut 

An  i: .    •   ■    ■ 

oar  monarchy;   all  the  e 
and   sickness    In  questli 

■ 


It,  10  ff. 

•    ttir  K •.</■>/. • 
iv.  in  ff. 


. 


62 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  271 


that  the  elements  are  usually  disparate  is  responsible  for  failure 
in  many  cases. 

Since  a  large  number  of  the  sick  who  visit  the  institution  are 
still  young,  special  attention  must  be  devoted  to  their  education. 
That  the  invalids  may  not  be  impeded  in  their  intellectual  develop- 
ment by  residence — which  is  often  of  long  duration — at  the  insti- 
tution, my  endeavors  were  naturally  directed  toward  providing  for 
them  training  adapted  to  their  ages  and  individual  capacities — 
especially  in  view  of  the  fact  that  the  intellect  is  usually  very 
acute  and  active  in  sufferers  of  this  type.  For  still  another 
reason  I  have  been  led  to  devote  special  attention  to  the  subject 
of  education.  In  ordinary  life  a  certain  obstinacy  of  character 
is  usually  attributed  to  those  who  suffer  from  bodily  deformity — 
unfortunately  not  always  without  cause.  A  very  natural  cause 
is  the  mockery  to  which  these  unfortunates  are  often  exposed  by 
their  frivolous  playmates.  They  are  shunned  because  their  in- 
firmity does  not  permit  them  to  engage  in  many  games  of  child- 
hood and  youth;  they  are  restricted  to  their  own  company,  and, 
imprisoned  in  their  isolation,  become  not  infrequently  malicious. 
These  faults,  however,  can  be  more  easily  removed  during  youth 
by  continuous  moral  and  intellectual  training  in  an  institution; 
more  especially  since  the  similarity  of  infirmity  makes  for  much 
in  common  and  demands  mutual  cooperation.  The  training  is 
entrusted  to  a  special  teacher,  who  watches  in  a  parental  spirit 
over  their  morals  and  instructs  them  in  varied  school  subjects. 
Naturally  it  must  be  my  chief  care  that  such  an  important 
position  as  that  of  teacher  should  always  be  filled  by  persons  of 
intelligence  and  integrity. 

Not  desire  of  gain;  but  only  the  warmest  interest  in  the  matter 
itself,  and  a  deep-seated  longing  to  advance  so  far  as  possible  the 
common  weal,  could  lead  me  to  establish  an  institution  for  the 
deformed  in  which  even  those  of  the  most  slender  means  can  find 
the  fountain  of  their  healing  and  so  look  foward  to  as  happy  a 
future  as  possible. 

The  number  of  those  seeking  assistance,  however,  soon  de- 
manded a  large  institution.  This  at  the  same  time  placed  me  in 
a  position  further  to  extend  my  observations.  Nevertheless,  there 
were  many  difficulties  to  be  contended  with  in  connection  with 
such  an  institution;  the  exactions  demanded  of  the  man  who 
becomes  its  head  are  so  considerable  that  long  preliminary  work 
and  the  greatest  exertions  were  required  before  the  institution 
could  enter  upon  full  activity.  Considering  the  end  in  view,  the 
earthly  reward  to  be  hoped  for  is  extremely  scanty  in  return  for 
the  manifold  and  ceaseless  efforts  expended;  the  sweetest  recom- 
pense here  is  the  consciousness  of  having  laid  a  small  gift  on 
the  altar  of  humanity,  and  of  having  opened  to  the  poor  no  less 
than  to  the  rich  the  fountain  from  which  they  may  hope  to  draw, 
without  expensive  outlay,  the  healing  of  their  infirmities. 

BlSmer  had  a  workroom  for  making  apparatus,  bandages 
and  artificial  limbs.    It  is  not  known  how  Ion-  his  institution 

lasted. 


A  similar  institute  was  founded  in  Stockholm,  Sweden,  in 
1.821  by  Dr.  Ackermann.52  There  was  much  difficulty  en- 
countered in  overcoming  public  suspicion  and  distrust.  Dr. 
Giinther  maintained  an  institution  in  Hamburg ""  during  the 
years  1832-1837.  While  visiting  Hamburg,  Dr.  Zinc  of  Vienna 
became  acquainted  with  this  establishment  and  upon  his  return 
to  Vienna  founded  a  similar  one/4  May  1,  1838.  This  latter 
much  resembled  the  institute  of  Blomer  at  Berlin. 

In  the  meantime,  however,  there  had  been  founded  in 
Munich  in  1832  the  first  comprehensive  institution  for  the 
care  and  education  of  cripples.  The  Konigliche  Ba\ 
Zentralanstalt  fiir  Erziehung  unci  Bildung  kriippelhafter  Kin- 
der was  brought  into  being  by  an  eminent  philanthropist, 
Johan  Kepomuk,  and  the  principles  then  exemplified  have,  in 
general,  been  followed  by  most  of  the  modern  institutions 
which  have  since  been  established.  A  description  of  subse- 
quent work,  however,  is  outside  the  scope  of  the  present  article. 
In  Denmark,"  England,56  Italy."  as  well  as  in  Germany"8  and 
the  tinted  States.'1  extensive  systems  of  care  have  been  built 
up,  and  in  almost  every  civilized  country  of  the  world 
is  made  some  provision  for  the  welfare  of  the  cripple. 

The  community  has  now  realized  to  a  very  considerable  ex- 
lent  its  responsibility  toward  the  cripple  and  the  early  vicissi- 
tudes to  which  the  deformed  were  subjected  are  indeed  a 
matter  of  history. 


"2C.  J.  Eekstrbm.  Ars-Berattelse  om  Svenska  Lakiire-Sallska- 
petts  Arteten,  Stockholm,  1829. 

a  H.  Gleiss.  Lebenserinerrungen  von  Elise  Averdieek,  Ham- 
burg, 1908,  pp.  4S-50. 

MErster  Bericht,  1853;  Jahresbericht  ....  fiir  1853,  Vienna, 
1S54;  Correspondenz-Blatt  der  dcutschen  Gesellschaft  fiir  Psychia- 
trie.  1S54,  p.  16;  Die  angeJ>orencr  Verrenkungen,  Vienna,  1S45. 

"  Douglas  C.  McMurtrie.  The  Copenhagen  Institution  for 
Cripples,  Boston  Medical  and  Surgical  Journal,  Boston,  1911,  clxv, 
794-79S. 

56  Douglas  C.  McMurtrie.  Crippled  Children  in  the  English 
Public  Schools,  New  York  Medical  Journal,  New  York,  1913,  xcvii, 
1SS-199. 

ST  Douglas  C.  McMurtrie.  The  Care  of  the  Crippled  and  Rachitic 
in  Italy,  Medical  Record,  New  York,  1911,  lxxx,  1218-1222. 

58  Konrad  Biesalski,  I'm  fang  und  Art  des  jugendliehen  Kriippel- 
turns  in  Dcutschland.  Hamburg  and  Leipzig,  1910.  Also  the 
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FIRST  ANNOUNCEMENT  IN  REGARD  TO  THE  PROJECTED 
CELEBRATION  OF  THE  25TH  ANNIVERSARY  OP  THE 
OPENING  OP  THE  JOHNS   HOPKINS   HOSPITAL. 

Bai  nMOKE,  October  18,  1913. 

At  an  informal  gathering  of  tormer  officers  and  members  of  the 

i Ileal  Fohna  Hopkins  Hospital  upon  October  10,  1913, 

11  was  unanimously  agreed  thai  the  26th  anniversary  of  tl 
lng  of  the  hospital  should  be  commemorated  by  approprli  I 
clses  of  a  special  character  at  the  hospital  during  the  Hi 
of  October,  1914.    II  "f  the 

Johns  Hopkins  Hospital  and  the  Johns  Hopkins  fjniverslt) 
ami  members  of  the  hospital  Btaff  and  all  teachers  and  former 
students  of  tin'  medical  department  ol  the  ould  be 

cordially  invited  to  participate  in  a  general  reunion 
commemoration   exerclsi  -  are  planned   to  ■ 
of  three  or  four  days  at  a  time  when  it  ma; 
that  tli.  the   Herter   Foundation    will    b 

Dr.  William  Osier  has  promised  to  be  present     in  addltloi 
win  be  commemorative  addressee  and  a  -■  lentlflc  programme  with 
■inlcs,  demonstrations  and  i  o  pltal  rounds  conducted  b)   ; 
and  former  mi  i  It  Is  antlclpi 

Buchanan  Brady  Urological  Institute  i  appro 

mortal  tabli  I 
late  I  ir  John  Hewetson, 
on  the  walls  of  the  general  dining  room      II 

.it  a  similar  tablet  in  mi  mor)  ol  .ill  di 
the  house  staff  be  prepared  and  placed  I 
'-  era,  class  reunions  and  receptioi  i  during  I 

All  details  ol  tl lebral  I  I n  fullj 

the  work  of  preparation  will  be  p 

committees     The  co-operation  and  pr< 

of  th«    hospital  <ir  : 

or  graduates  of  the  mi  rdlally  lnvlti 


presenting  full  deu 

"Hi  be  sent  from  ,„„,  ,„ ,..,_  eomm   . 

wbota  Interested  ..  timet]  r  plana 

Wll  I  iwi    II     Wi  i,  ii, 

\\  1 1  , 

William  8   H  u  - 

II. .W    V 

I  Biting 
celebraUon  of  this  anniversary  from  all 

'•'"'  ™  maj  i  to  Dr    Hi  arj   M    ilur : 

Building.  Baltimore,  Maryland,  or  to  l>r  Rupert 
of    the    Committee, 
Maryl 


NOTES  ON  M.w    BOOKS. 

ti  N-.N.  m   ii. 
etc  /•,!»/  /t  //,, 

i-  an  Interesting  bi  i  from  rartoui 

English   medical   Journals,  Bhowlng  I 
strain  In  producing  various  reflex  neuroses      Although  ti 
-tress  has  been  laid  posslblj  on  the  i  D 
a  great  varli  tj   ol   ■  •  ur  rlcal  and  other  t  i 

'   •  re  i-  foubt  I 

factor  at  times  In  Illness  ol  varl 

and    this   little   I k    is   of    ValUI 

drawing  his  attention  to  I 

i  ur.    nervous  Bymptoms  whli 

ordinary  treatment. 

■ 
By  K    It    Sin  r.  M.  D.,  .t.      Third  Bdltloi 
larged.     Illustrated 

Son  .i  Co  .  /.''/.:  i 

lng  different 

iter!  .1  without  material!) 
■  ket  manual,  whli 
iMily  In  i 

or  it  la 
by  a  thorough!)  well-lnfoi 

■ 

■  .  that   Still 

study  ■  I 

It 
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The  author's  experience  has  been  very  large,  and  the  cases  he  re- 
ports are  of  unusual  interest.  The  general  practitioner  will  do 
well  to  buy  and  study  this  book — he  cannot  know  too  much  about 
syphilis,  most  know  far  too  little — and  he  will  find  the  perusal  of 
Nonne  most  profitable. 

Tuberculin  Treatment.  By  Olive  Riviere,  M.  D.,  etc.,  and  Egbert 
Morland,  M.  B.,  etc.  Second  Edition.  $2.  (London:  Henry 
Froicde  and  Hodder  d-  Stoughton,  1913.) 

This  is  a  second  edition,  indicating  a  well-deserved  popularity 
of  the  work.    Corrections  and  additions  have  been  made  through- 


out, the  chief  alterations  being  under  the  headings,  "  The  Tuber- 
culin and  their  Preparation,"  "  Tuberculin  in  Mixed  Infection," 
and  "  Ambulant  Treatment  of  Phthisis."  These  three  headings 
are  a  decided  improvement  on  the  first  edition — all  three  being 
clear,  concise  and  to  the  point. 

The  book  should  be  of  interest  and  assistance  not  only  to  physi- 
cians who  are  making  a  specialty  of  tuberculosis  but  also  to  those 
in  general  practice  to  whom  many  tubercular  patients  are  referred 
on  leaving  a  sanatorium  or  dispensary  supervision. 

The  authors  are  to  be  complimented  on  their  work  which  ought 
to  meet  with  popular  approval. 
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important  point  of  distinction  is:  Does  the  patient  or  at  least 
the  family  show  a  reasonable  spirit  of  cooperation? 

To  give  you  a  very  summary  idea  of  the  type  of  cases  it 
will  suffice  to  say  that  among  the  238  cases  received, 

14  women  and  40  men  had   organic   disorders. 

22  "  "     17      "     were  cases  of  various  psychoneu- 

roses. 

23  "  "     18      "     were  cases  of  depression. 
6        "         "    21      "    were  cases  of  excitement. 

35     ■   "  "     21      "     were  cases  of  dementia  pragcox 

and  allied  states. 
6        "  "     11      "     were  cases  of  toxic  psychoses. 

4        "  "9      "     were  cases  of  constitutional  psy- 

chopathic disorders. 
In  only  8  of  these  eases  was  commitment  resorted  to. 

Public  opinion  still  makes  a  very  exaggerated  contrast  be- 
tween simple  mental  difficulty  and  insanity,  and  unfortunately 
many  physicians  tend  to  bewilder  the  public  still  further  by 
using  that  very  misleading  term  "  borderland  case."  It 
seems  to  be  a  wide-spread  misconception  that  only  so-called 
"borderland  cases"  are  admitted  to  the  Psychiatric  Clinic; 
another  misconception  is  that  only  acute  cases  are  received, 
and  a  third  and  rather  negligible  one  is  that  the  Clinic  is 
chiefly  a  place  for  the  training  of  defective  children. 

The  name  "  borderland  "  seems  to  me  to  be  a  very  dangerous 
one,  and  one  very  fruitful  of  error.  I  suppose  that  it  is  its 
ambiguity  that  is  so  appealing — as  the  term  eczema  is  in  skin 
diseases — and  on  that  account  it  is  used  to  denote  cases  in 
which  the  diagnosis  is  more  or  less  doubtful.  One's  experi- 
ence either  with  the  psychoneuroses  or  with  the  psychoses 
proper  need  not  be  extensive  before  one  begins  to  appreciate 
that  there  is  no  definite  dividing  line  between  these  conditions, 
and  that  too  frequently  the  patient  tends  to  get  quite  an 
erroneous  view  of  his  condition  which  is  hard  to  eradicate.  The 
line  of  divison  lies  chiefly  between  cooperative  and  non-cooper- 
ative states,  and  not  between  any  supposed  standard  of  sanity 
or  insanity. 

Our  main  opportunity  for  progress  in  combating  mental  dis- 
orders is  to  facilitate  as  much  as  possible  the  admission  of 
voluntary  patients  during  the  stage  of  capacity  to  cooperate — ■ 
a  tendency  which  is  well  exemplified  by  the  numerous  volun- 
tary admissions  to  all  the  progressive  institutions  around  us. 
The  family  physician  more  than  any  one  else  is  the  best 
person  to  point  out  to  the  families  and  patients  how  success 
or  failure  in  the  treatment  of  a  case  depends  to  a  tremendous 
extent  upon  the  degree  of  cooperation. 

It  will  not  be  necessary  to  discuss  the  general  methods  of 
work  with  our  patients,  the  special  treatment  of  the  specific 
cases,  the  treatment  for  drug  and  toxic  cases,  the  hydro- 
therapy, gymnasium,  and  occupation  treatment,  and  the  ef- 
forts to  help  the  patients  to  attain  to  n  mental  readjust- 
ment. But  it  may  be  of  some  use  to  depict  briefly  a  few  eases 
in  which  the  cooperation  of  the  family  physician  would  be  of 
the  utmost  importance,  and  a  few  others  illustrating  the 
ransre  and  aims  in  the  treatment  of  cases  calling  for  a  mental 


readaptation.  Some  of  these  cases  may  also  suggest  how  im- 
portant it  is  to  make  a  very  close  and  diagnostic  study  of  the 
symptoms  so  that  grievous  mistakes  may  be  avoided. 

A  young  married  woman,  30  years  old,  was  admitted  to  the 
Clinic  on  May  19,  1913,  with  a  history  of  having  lost  weight  (50 
lbs.),  of  persistent  vomiting,  air  hunger,  and  occasional  catheteri- 
zation. She  was  admitted  to  a  quiet  ward,  but  owing  to  her 
strenuous  objections  had  shortly  to  be  moved  to  a  private  room. 
She  lay  quietly  in  bed  with  a  smiling  expression,  and  talked  freely 
about  her  complaints.  She  frequently  would  take  deep  inspira- 
tions, followed  by  a  long  sighing  expiration  and  said:  "When 
I  breathe  naturally  it  does  not  satisfy  me,  I  must  take  deep 
breaths — it  seems  as  if  the  breath  just  goes  to  here  "  (pointing  to 
the  middle  of  the  sternum) .  As  soon  as  one  could  get  her  interested 
in  a  conversation,  however,  her  respiratory  difficulties  consider- 
ably abated.  In  addition  to  her  respiratory  difficulties  she  refused 
to  take  anything  to  eat  except  a  little  cracked  ice  and  milk  from  a 
medicine  dropper.  A  careful  examination  of  her  physical  condi- 
tion failed  to  elicit  any  basis  for  her  complaints.  The  history  of 
the  case  in  brief  showed  that  she  had  been  a  healthy  child,  who 
apparently  had  developed  normally,  and  married  at  the  age  of  19 
years  in  1902.  In  June,  1905,  3  years  after  marriage  she  was 
admitted  to  the  Maternity  Ward  of  the  Johns  Hopkins  Hospital, 
and  was  at  that  time  5  months  pregnant;  but,  what  is  of  more 
immediate  interest  to  us,  it  is  also  noted  in  the  history  that  she 
showed  considerable  respiratory  difficulty,  especially  in  the  pres- 
ence of  a  doctor  or  nurse.  These  symptoms,  even  at  that  time,  were 
diagnosed   as  being  neurotic  in  origin. 

Following  the  birth  of  her  child  on  November  15,  1905,  she 
remained  well  for  a  very  short  time,  but  then  commenced  to  com- 
plain of  vague  pains,  on  account  of  which  she  underwent  three 
operations — in  1908,  1909,  and  January,  1913,  for  adhesions.  In 
September,  1912,  however,  vomiting,  which  soon  became  persistent 
in  character,  developed.  This  vomiting  was  at  first  thought  to  be 
due  to  another  pregnancy:  but,  after  that  diagnosis  had  been  ruled 
out,  pelvic  adhesions  were  blamed  for  the  vomiting,  which  was 
considered  to  be  of  reflex  origin,  and  so  finally  in  January,  1913,  the 
last  operation  was  performed.  Following  this  operation  she  did 
not  vomit  for  15  days;  she  returned  home,  but  3  days  later  vom- 
iting again  started  so  that  until  the  time  of  her  admission  to  the 
Clinic  she  had  been  existing  on  a  small  quantity  of  "  lozak  "  or  a 
little  ice-cream. 

During  all  these  months  at  home  she  had  been  confined  to  bed, 
and  made  life  unbearable  for  everyone  in  the  house;  her  husband's 
capacity  as  a  workman  was  seriously  interfered  with,  and  her 
family  physician  would  be  summoned  both  night  and  day  to  con- 
sole her  and  to  administer  morphia  so  that  she  might  get  a  little 
sleep. 

No  time  was  given  us  to  make  an  analysis  of  this  case,  but  from 
the  history  which  has  been  given,  many  psychogenic  features  are 
evident.  During  the  two  and  a  half  days  she  was  in  the  Clinic  she 
was  exceedingly  discontented,  asked  to  be  taken  home  all  the  time, 
and  owing  to  the  fact  that  those  who  were  closely  associated  with 
her  would  not  take  a  definite  stand,  the  patient  had  to  be  dis- 
charged. The  case  clearly  shows  how  important  an  early  diagnosis 
of  psychogenic  factors  would  have  been,  and  how  necessary  the 
firm  advice  of  the  family  physician. 

A  second  case  was  that  of  a  young  married  woman,  23  years  old, 
who  on  admission  had  a  twitching  movement  of  the  left  side  of  her 
face,  frequently  protruded  and  withdrew  her  tongue,  and  lay  in 
a  somewhat  trance-like  state,  usually  with  her  eyes  half  closed. 
She  looked  pale  and  anguished,  and  frequently  put  her  hand  over 
the  region  of  her  heart.  She  answered  questions  in  a  sing-song, 
irrelevant  way,  and  repeated  the  same  thing  over  and  over  again. 
At  times  she  tended  to  assume  an  opisthotonos  position,  and 
frequently  tried  to  vomit.  She  did  not  react  to  pin  pricks  anywhere 
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over  the  body  or  face,  willingly  put  out  her  tongue  to  be  pricked, 
but  her  corneal  reflexes  were  present  on  both  - 

The  history  of  the  case  showed  that  three  months  previous  to 
her  admission   to  the  Clinic  the  patient's  sister  had   died    Id   a 
hospital  from  nephritis.    The  patient  had  been  great 
this  sister,  frequently  talked  about  her,  and  following  bi 
visited  her  grave  every  day,  rain  or  shin.'.    About  one  month  aft.  r 
her  sister's  death  she  consulted  the  family  physician  for 
complained  of  all  the  symptoms  from  which  her  sister  had  Buffered, 
and  thought  too  that  she  had  nephritis.    Two  months  later  and  two 
days  previous  to  her  entrance  to  the  Clinic  she  complained  of  pain 
In  the  left  side  of  her  abdomen,  refused  to  talk,  would  hold  her 
breath  at  times,  and  twitching  started  in  the  left  side  of  her  face 
and  in  both  arms.    Two  days  following  admission  t! 
much  better  but  refused  to  cooperate  in  a  thorough  analysis  of  her 
case,  said  that  she  did  not  want  to  stay  in  a  I 

bad  died  in  one,  and  consequently  five  days  after  admission  the 
patient  was  taken  home  by  her  relatives  much  improved,  but  far 
from  having  learned  to  understand  and  protect  herself  for  the 
future. 

A  third  case  which  emphasizes  the  same  points  as  the  p 
two  was  that  of  a  young  married  woman  of  30  years  of  aj 
was  admitted  to  the  Clinic  in  an  excited,  ballnclna 
which  she  saw  God  and  felt  compelled  to  do  everything  thai 
her  to  do.  She  seemed  fearful,  blamed  herself  for  having 
told  about  a  clandestine  love  affair  with  a  physician  and  begged 
God  not  to  send  her  to  hell. 

The  history  showed  that  she  had  been  a  healthy  girl  who  had 
developed  normally.     In  1910  she  married,  but  owing  to  a 
ismus  had   never  been  able  to  have  sexual   relations  with   her 
husband,  which  was  a  source  of  considerable  dissatisfaction  to  her. 

For   about    10   clays   before  admission   she  had   a   fever   with   a 
temperature  elevation  varying  from  103°  to  104°  F.,  for  which  no 

te  cause  could  be  determined.    No  mental  s>  u  ; 
thems'  lii's  until  2  days  previous  to  admission  when  irnne 
after  receiving  communion  she  began  to  talk  about  her  sins  having 
been  forgiven,  told  how  the  family  physician  had  shown  al 
for  her.  and  of  how  she  had   had   two  children  fifteen   minutes 
apart  without  any  pain.    Later  because  God  told  her  to  do 
things  she  became  very  violent  and  abusive. 

During  her  six  days  residence  in  the  hospital  the  patient  Im- 
proved considerably,  but  then  the  husband  de  ; 
insisted    upon   taking    her   home,   even   though    the 
believed  that  she  had  actually  seen  and  talked  to  God,  and  while 
■be  still   maintained   that   she  heard   voices   tellin. 
things. 
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The  patient  described  herself  as  always  having  been  of  a  secre- 
tive nature  and  an  exceedingly  conscientious  student  while  pre- 
paring herself  for  work  as  a  missionary.  It  seemed  impossible  to 
get  at  the  basis  of  her  trouble  simply  by  straightforward  talks, 
and  therefore  association  tests  and  an  analysis  of  her  dreams  were 
undertaken.  By  means  of  this  it  was  soon  revealed  that  her 
fainting  attacks  had  occurred  in  relation  to  the  intense  con- 
flict about  her  auto-erotic  behavior  which  had  troubled  her  since 
infancy.  The  attacks  were  usually  precipitated  by  some  external 
reference,  c  .g.,  social  problems,  difficult  work,  or  imminence  of  her 
secret  knowledge  being  discovered.  After  the  general  biological 
aspects  of  the  natural  instinctive  life  had  been  explained  to  the 
patient,  and  a  plan  of  readjustment  had  been  outlined  and  par- 
tially carried  out,  the  patient  was  tremendously  relieved.  She  was 
discharged  14  days  after  admission  with  a  new  point  of  view  and 
with  a  safe  and  sound  understanding  of  how  to  handle  herself. 

Here  then  was  a  case  which  had  Dot  reacted  to  general 
medical  measures,  but  in  a  short  time  an  excellent  result  was 
obtained  by  means  of  procedures  which  demand  the  training 
and  patience  of  the  specialist. 

Before  concluding,  I  want  to  cite  still  one  more  case  to 
show  how  it  is  not  the  acute  cases  only  which  react  to 
treatment,  but  also  how  occasionally  long  standing  cases  when 
subjected  to  intensive  treatment  by  a  careful  going  over  of 
the  causal  factors  may  show  a  remarkable  improvement. 

A  young  lady,  27  years  old,  was  admitted  to  the  Clinic  on  June 
27,  1913,  in  a  rather  inaccessible  and  impulsive  condition.  She 
kept  repeating  the  same  thing  over  and  over  again,  continually 
said  that  she  must  go  home  and  whenever  anyone  entered  or  left 
the  ward,  made  a  bolt  for  the  door.  She  smiled  and  giggled  in  a 
stereotyped  way,  showed  a  great  deal  of  facial  grimacing,  and 
could  not  be  got  to  cooperate  in  a  satisfactory  mental  examination, 
usually  replying  to  questions  with  such  an  answer  as  "  I  don't 
know — I  must  go."  She  could  not  give  any  definite  account  of  how 
she  had  been  during  the  last  two  years.  She  seemed  puzzled  by 
the  whole  situation,  would  not  recognize  physicians  whom  she  had 
known  formerly,  and  apparently  seemed  the  victim  of  inaccessible 
imaginative  ruminations  and  blind  impulses,  with  the  characteris- 
tic features  of  dementia  prsecox. 


The  history  of  this  case  showed  that  this  patient  had  always 
been  a  conscientious,  quiet  girl,  who  in  some  ways  might  have 
been  characterized  as  precocious.  She  was  brought  up  in  absolute 
ignorance  of  sexual  matters,  and  at  school  was  told  of  a  number 
of  things  which  she  felt  that  she  ought  to  have  known,  and  in 
consequence  of  which  she  accused  her  mother  of  having  exposed 
her  to  ridicule.  Previous  to  this,  in  1904,  she  is  described  as  hav- 
ing two  tantrums  of  laughing  and  crying  of  short  duration.  In 
1905  she  went  to  school  in  Europe,  but  then  became  discontented, 
was  very  nervous,  and  while  on  board  the  ship  returning  home 
claimed  that  she  was  pregnant,  and  that  the  ship  surgeon  had 
taken  advantage  of  her.  Immediately  after  landing  she  was  put 
in  a  private  institution,  where  she  is  described  as  having  been 
suicidal  and  impulsive,  and  having  had  a  number  of  delusions. 
In  1907  some  improvement  occurred  in  her  condition  which  lasted 
until  1911,  when  she  again  passed  into  a  state  of  fancies,  refused 
nourishment  and  kept  repeating  the  same  thing  over  and  over 
again. 

Here  was  a  patient  whom  everyone  would  be  inclined  to 
designate  as  an  absolutely  hopeless  case,  but  in  whom  a  re- 
markable improvement  has  taken  place  during  her  residence 
in  the  Clinic.  She  is  now  able  to  employ  herself  in  many  use- 
ful ways,  goes  shopping,  and  behaves  in  general  like  a  normal 
person.  The  full  knowledge  of  the  factors  in  the  patient's 
life  and  of  her  reactions  seemed  to  justify  the  patient's  re- 
ceiving hospital  treatment,  which  was  made  possible  because 
the  parents  were  willing  to  cooperate  in  every  way.  It  goes 
without  saying  that  especially  the  period  of  improvement  and 
convalescence  is  of  the  greatest  importance  for  intensive  treat- 
ment and  for  the  laying  of  a  safer  foundation  for  the  patient. 

Enough  has  now  been  said  to  show  how  important  it  is  to 
get  away  from  using  terms  such  as  "  borderland,"  "  acute," 
•''  chronic,"  "  insane,"  and  "  not  insane,"  and  that  the  only  sat- 
isfactory basis  on  which  patients  can  be  received  is  one  of 
willingness  to  cooperate,  if  possible,  on  the  part  of  the  patient 
and  above  all  things  on  the  part  of  the  family. 


ESSENTIAL  SIALORRHEA  IN  A  DOG,  CURED  BY  EXCISION  OF  THE 

PAROTID,  SUBMAXILLARY  AND  A  PORTION  OF 

THE  SUBLINGUAL  GLANDS. 


By  John  W.  Churchman,  M.  D. 
{From  the  Laboratory  of  Surgery,  Yale  University.) 


In  an  exhaustive  study  of  sialorrhea  by  Andre,1  essential 
sialorrhea  is  said  to  be  very  rare,  "  if  indeed  it  exists."  It  is 
defined  as  a  neurosis  in  which  sialorrhea  is  the  only  or  pre- 
dominating symptom  and  is  said  to  follow  traumatism  or  a 
slight  infection,  as  in  a  case  of  Ball's,  in  which  the  condition 
developed  after  a  cervical  adenitis. 

In  the  case  here  reported,  sialorrhea  of  the  most  extreme 
type  developed  without  apparent  cause ;  it  was  accompanied  by 
advanced  and  progressive  asthenia  and  cachexia;  excision  of 
the  glands  was  followed  by  complete  cure  of  the  sialorrhea  and 


1  Andrfe:   De  la  sialorrhSe.    Paris  Thesis,  1S98. 


restoration  of  the  moribund  animal  to  normal;  and  examina- 
tion of  the  excised  glands  showed  no  changes  save  an  increase 
in  size.  The  somewhat  vague  term,  essential  sialorrhea,  seems 
therefore  sufficiently  justified  as  descriptive  of  the  condition 
present. 

The  case  was  referred  to  me  by  a  veterinarian,  Dr.  H.  L. 
Tower,  of  New  Haven.  The  animal  was  a  Boston  bullpup,  a 
much-prized  family  pet.  He  had  been  healthy  at  birth,  but 
shortly  afterward  began  to  drool  saliva.  At  first  this  was  the 
only  symptom,  but  anorexia  gradually  supervened;  and  soon 
attacks  of  vomiting  came  on,  the  immense  amounts  of  saliva 
swallowed  causing  constant  gagging  and  frequent  expulsion  of 
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the  saliva  from  the  stomach.  The  animal  refused  t 
spiritless  and  was  dying  of  asthenia  and  starvai  ii 
On  admission  the  dog,  an  affectionate  little  animal,  was 

little  more  than  skin  and  bones.  He  weigh 
Fig.  I,  which  really  fails  to  do  justice  to  th<  i  maciation).  He 
was  quite  weak,  moving  about  languidly  in  Bearch  of  a  sunny 
spot  to  lie  down  in.  The  jaws  were  constantly  dripping  saliva 
and  the  bed  made  for  him  was  kept  soaked.  Every  little  while 
Urge  amounts  of  saliva  v,  d.     He  could  be  made  to 

take  food  only  with  difficulty,  and  was  altogether  a  pitiable 
object  to  behold.  Abdominal  examination  was  negative  and 
no  signs  of  paralyses  or  other  nervous  lesions  were  discovered. 
Greatly  enlarged  salivary  glands  could  be  felt  beneath  the 
lower  jaw.  reaching  in  a  crescent  from  the  root  of  one  ear  to 
the  root  of  the  other.  No  chemical  analysis  of  the  saliva  was 
made;  nor  was  its  ferment  coefficient  determine.!. 

Under  ether,  excision  of  both  parotids,  both  submaxillaries 
and  both  sublinguals,  was  done.  The  oral  portion  of  the  sub- 
linguals was  left  (see  Pig.  2).  The  glands  were  evidently 
enlarged  (><■<■  Pig.  3),  but  were  otherwise  unchanged.  The 
postoperative  convalescence  was  without  event.  The  wound 
healed  nicely  and  there  was  almost  no  general  reaction. 

For  a  few  days  following  operation  a  rather  more  than 
norma!  amount  of  saliva  was  secreted,  but  nothing  thai  could 
be  called  sialorrhea  was  observed.  The  dog's  bed  remained 
dry.  there  was  no  gagging  or  vomiting;  and  on  the  tenth  day 
the  dog,  though  still  weak,  was  able  to  be  taken  home.  Hen 
rapid  recovery  began  and  ha-  since  continued.  Salivation  lias 
ceased  entirely:  the  dog  is  in  every  reaped  normal.  He  runs 
and  plays  actively,  i  ats  well,  and  now  weighs  .  nearly 

twice  what  he  weighed  on  admission  to  the  lab 
and  5).    lie  is  still  small  in  frame. 
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in  the  condition  of  secretory  activity  which  expresses  itself 
clinically  in  sialorrhea.  So  far  as  I  am  aware  no  resection 
of  the  glands  has  previously  been  done  for  this  condition;  and 
a  description  of  the  specimen  removed  in  this  case  is  therefore 
given. 

There  was  obvious  macroscopic  enlargement  of  the  salivary 
glands,  which  formed,  as  I  have  said,  a  crescent  reaching  from 
ear  to  ear.  The  comparison  of  the  glands  removed,  with  a 
similar  specimen  from  a  healthy  pup  of  about  the  same  size 
and  age  is  shown  in  Fig.  3.  The  glands  removed  weighed 
28.2  gms. ;  the  normal  glands  7.5  gms.  When  examined  with 
the  low  power,  the  alveoli  with  their  basement  membrane  are 
seen  to  be  retracted  from  the  interstitial  tissue.    This  is  not 


due  to  atrophy  of  the  alveoli,  which  are  well  developed,  nor  to 
atrophy  of  the  individual  cells,  which  seem  to  be  as  large  as 
those  of  the  normal  gland.  The  interstitial  tissue  is  actually 
diminished  in  amount  and  forms  a  much  smaller  proportion 
of  the  whole  section  than  in  the  normal  gland.  The  inter- 
alveolar  spaces  are,  therefore,  more  evident  and  the  glands 
less  compact  in  structure  than  the  normal  glands.  There  is  no 
definite  change  in  the  high  power  picture  of  the  secreting  cells, 
nor  of  the  demilunes.  The  mucous  cells  are  large,  the  lumen  of 
the  alveoli  very  small,  the  nuclei  lie  at  the  base  of  the  cells,  and 
the  protoplasm  fails  to  stain.  The  picture,  strangely  enough, 
is  that  of  the  loaded  or  charged  state  usually  associated  with 
freedom  from  secretory  activity  (see  Fig.  8). 


OBSERVATIONS  FOLLOWING  THE  USE  OF  COLLARGOL  IN 

PYELOGRAPHY. 

By  Cecil  W.  Vest,  M.  D., 
Late  Resident  Gynecologist,  The  Johns  Hopkins  Hospital. 


Abdominal  surgeons  and  urologists  are  often  called  upon 
to  diagnose  renal  conditions  and  tumors  or  to  exclude  the  upper 
urinary  tract  from  the  other  organs  considered.  In  this  field, 
as  in  all  other  branches  of  medicine,  anything  which  will  aid  in 
differential  diagnosis  is  eagerly  employed.  Eecently  the  plan 
of  injecting  the  renal  pelvis  with  collargol  and  then  taking  an 
X-Eay  picture  has  been  used  in  urinary  clinics.  From  such  a 
radiogram,  the  outline  of  the  upper  urinary  tract  can  readily 
be  made  out,  and  this  is  of  marked  value  in  determining  the 
size,  shape  and  position  of  the  renal  pelvis  and  ureter. 

For  the  past  three  years  this  method  has  been  followed  in 
the  gynecological  department  of  the  Johns  Hopkins  Hospital, 
and  our  attention  has  been  called  forcibly  to  symptoms 
and  conditions,  which  at  times  follow  the  use  of  collargol. 
In  many  of  the  public  ward  and  dispensary  cases  so  treated 
here,  no  symptoms  whatever  have  been  noted  as  a  result,  but 
a  few  patients  have  caused  us  some  uneasiness  by  their  re- 
actions. 

The  technique  used  by  the  author  has  been  practically  uni- 
form in  all  cases.  After  catheterizing  the  ureter  desired  and 
measuring  the  capacity  of  the  renal  pelvis,  the  patient  is 
made  ready  for  an  X-Eay  picture;  then  the  renal  pelvis  is 
injected,  the  photographic  exposure  made  and  the  collargol 
allowed  to  run  out,  so  that  it  does  not  remain  in  the  renal 
pelvis  more  than  two  or  three  minutes.     The  injections  *  are 


*  To  avoid  possible  injury  to  the  kidney  from  an  injection  made 
under  pressure,  the  plan  of  allowing  the  fluid  to  run  into  the  renal 
pelvis  by  gravity  has  been  tried.  An  instrument  for  this  purpose 
is  shown  in  Oehlecker's1  article;  it  is  quite  simple,  consisting  of  a 
glass  measuring  cylinder  from  the  lower  end  of  which  a  piece  of 
rubber  tubing  about  4  ft.  in  length  leads  to  the  renal  catheter.  The 
cylinder  can  be  placed  at  any  desired  height. 

Thomas,2  of  the  Mayo  Clinic  describes  a  similar  instrument  for 
the  same  purpose.  A  Y-shaped  tube  is  attached  to  the  lower  end  of 
a  titrating  buret.  To  one  end  of  this  tube  is  attached  a  piece  of 
rubber  tubing  4  ft.  in  length.    A  needle  to  be  inserted  in  the  renal 


made  slowly  and  carefully  with  a  piston  syringe.  When  the 
patient  first  feels  a  fullness  or  tightness  in  the  side,  the  injec- 
tion is  stopped.  In  order  that  as  small  an  amount  as  possible 
of  the  collargol  might  remain  in  the  pelvis,  for  the  past  six 
months  we  have  irrigated  it  with  sterile  water.  A  15  per  cent 
solution  of  collargol  is  used  ordinarily,  but  a  10  per  cent  solu- 
tion has  been  tried  in  a  few  cases. .  No  difference  in  the  symp- 
toms has  been  noted  with  the  weaker  solution,  while  a  better 
shadow,  especially  in  fat  patients,  is  obtained  with  the  stronger 
solution.  Tennant  f  used  a  25  per  cent  solution  in  a  second 
injection. 

The  collargol  is  never  sterilized  and  is  always  thoroughly 
shaken  before  the  injection.  In  many  cases  the  material  was 
warmed  before  using.  The  solution  is  usually  used  within  one 
or  two  days  after  preparation,  but  in  some  cases  it  had  been 
kept  for  ten  days  or  two  weeks  in  a  tightly  stoppered  bottle 
from  which  evaporation  was  prevented. 

In  the  histories  of  the  six  cases  that  I  report,  the  constitu- 
tional disturbances  noted  are  all  recorded.  The  chief  com- 
plaint in  the  injection,  whether  with  water  or  collargol,  of  the 
renal  pelvis  is  pain,  which  occurs  probably  in  one-fifth  of  the 
cases.  The  pain  is  persistent,  often  lasting  from  one  to  three 
days,  while  in  one  of  my  cases  it  was  necessary  for  the  patient 
to  remain  in  bed  ten  days  following  the  injection.  Nausea  and 
at  times  vomiting  are  associated  with  the  renal  pain.  In  three 
cases  there  has  been  a  rapid  rise  of  temperature  following  the 


catheter  is  fastened  to  the  other  end  of  this  tube.  The  other  arm 
of  the  Y  connection  empties  the  buret  which  is  supported  by  a 
telescoping  stand. 

f  Here :  the  author  has  graphically  shown  by  photographs  and 
micro-photographs  the  presence  of  collargol  in  the  kidney  sub- 
stance. At  operation  two  weeks  after  injection  an  infected  area 
about  2  inches  wide  was  found  to  be  infiltrated  with  collargol  and 
the  capsule  covering  this  area  was  lifted  from  the  parenchyma  by  a 
layer  of  collargol.  This  mass  extended  down  to  the  renal  pelvis 
and  was  resected  without  going  into  the  pelvis. 
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n.     These  i 
three  days  tx  Fore  the  catheterization,  and  each  had  a 
temperature.     In  Case  VI  the  verified  rectal  ten 
the  third  day  following  the  injection  \».i-  102.4     I-'..  « 
the  fourth  it  was  104°  F. 

The  urine  of  th<  ore  the  injection  was  i 

Followini.'  it.  it  is  not  unusual  to  find  white  blood-cells  and 
hyaline  and  granular  casts  which  may  persist  for  foui 

Ubumen  is  also  pr<  -  ni  in  definite  amounts 
lengths  of  time.    Cases  II  and  111  showed  -mall  am. units  when 
discharged  and  Case  VI  3  after  thi   ii 

In  the  five  cases  operated  upon,  the 

noted  in  the  kidney  or  retroperitoneal  tissui  I  there 

was  an  escape  of  approximately  1">  cc.  of  .lark  brown  fluid  when 
the  kidney  was  exposed,  while  in  another  a  small  am. unit  was 
found  in  the  peritoneal  cavity.    In  Case  VI  the  n 
abscess  was  undoubtedly  causi  d  by  th  ollargol 
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No  mention  is  made  of  the  method  of  injection  used  in  these 
cases. 

Prof.  Rovsing  (Copenhagen)  does  not  use  collargol  in  his 
cystoscopie  work,  preferring  to  make  his  diagnoses  by  other 
means.     (Personal  communication.) 

Case  II.     Gyn.  No.  19227.     Age  18.     White. 

Complaint.— Vain  in  right  side  of  abdomen.  April  11,  both  kid- 
neys catheterized.  6  cc.  of  collargol  injected  into  the  right  pelvis 
and  11  cc.  into  the  left.  X-Ray  picture  taken.  Following  the  ex- 
amination, the  patient  had  quite  severe  pain  in  each  side  which 
lasted  until  the  second  day.  Temperature  eight  hours  after  injec- 
tion, 100.2°  F.  No  operation.  Urine. — Both  kidneys  the  same. 
Sp.  gr.  1004.  Albumen  absent.  A  few  epithelial  cells.  April  13, 
patient  has  a  "  soreness  "  in  each  hypochondrium.  Temperature 
102.6°  F.  Urine:  Catheterized  specimen. — April  14,  sp.  gr.  1015. 
Albumen  present.  Reddish  yellow  sediment  and  masses  of  R.  B.  C, 
and  a  few  W.  B.  C.  Granular  and  hyaline  casts.  Considerable 
tenderness  in  left  hypochondrium.  Temperature  102.8°  F.  W.  B. 
C,  8120.  April  15,  sp.  gr.  1010.  Albumen  present;  also  R.  B.  C. 
and  W.  B.  C.    No  casts.    Condition  improved.     Temperature  still 
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Case  IV. — Gyn.  No.  1S978.    Left  kidney  injected.    Temperature 
elevated  8  hours  after  injection.    102°  F.  on  3d  day. 

elevated.  Patient  remained  in  the  hospital  for  ten  days  longer 
when  she  was  discharged  feeling  quite  well.  Wassermann  test 
negative.  Calmette  tuberculin  tests,  1  per  cent  and  5  per  cent, 
negative.  When  patient  left  the  hospital,  there  was  a  slight  trace 
of  albumen,  and  some  blood  cells  noted  as  present  in  the  urine. 

Case  III.     Gyn.  No.  19121.    Age  30.    White. 

Complaint. — Pain  in  right  side  under  costal  margin.  March  3, 
right  kidney  is  in  descensus,  the  upper  pole  being  quite  readily 
palpable.  The  ureters  were  catheterized,  the  urine  from  each  side 
being  negative.  21  cc.  of  collargol  were  injected  into  the  right 
renal  pelvis  and  an  X-Ray  picture  taken.  After  the  injection  a 
catheterized  specimen  of  urine  from  the  right  kidney  showed  some 
albumen,  no  casts,  and  a  few  red  and  white  blood  cells.  Oper- 
ation.— March  6,  suspension  of  the  right  kidney.  The  kidney  was 
slightly  stained  a  deep  brownish  color.  There  was  also  a  slight 
discoloration  of  the  perirenal  fat.  Convalescence  uninterrupted. 
A  positive  amount  of  albumen  was  found  in  the  urine  after  the 
operation,  which  amount  was  present  upon  discharge,  March  27. 
Both  specimens  were  voided.    No  casts. 

Case  IV.     Gyn.  No.  18978.    Age  45.    White. 

Complaint. — Pain  in  left  half  of  abdomen.  Left  kidney  was 
movable,   slightly   tender   and   lower  half  palpable.     January   9, 


ureters  were  catheterized  and  14  cc.  of  collargol  was  injected  into 
the  left  renal  pelvis.  The  urine  from  each  kidney  was  normal. 
There  was  marked  elevation  of  temperature  three  days  following 
the  injection.  Operation. — Fourth  day  after  injection,  January  13. 
Suspension  of  left  kidney.  The  kidney  and  perirenal  fat  at  the 
operation  were  found  to  be  deeply  injected,  these  tissues  having 
a  deep  brown  color.  There  was  a  small  amount  of  serous  material, 
stained  the  same  color,  about  the  kidney.  A  small  sinus  which 
drained  the  perirenal  area  persisted  at  the  lower  angle  of  the 
incision  until  the  end  of  the  third  week.  Patient  was  discharged 
February  12,  well. 

Case  V.     Gyn.  No.  19142.    Age  33.    White. 

Complaint. — Dull  aching  pain  under  right  costal  margin  and  in 
right  lower  back.  Right  kidney  quite  movable  and  in  descensus. 
It  can  be  depressed  to  the  anterosuperior  spine  and  to  the  median 
line.  Left  kidney  normal.  March  11,  30  cc.  of  collargol  were  in- 
jected into  the  right  kidney  and  an  X-Ray  made.  Patient  had  quite 
severe  pain  for  six  hours  following  injection.  March  12,  urine, 
clear.  Operation. — March  12,  suspension  of  the  kidney.  Appendec- 
tomy. There  was  a  small  amount  of  dark  colored  material  (collar- 
gol) in  the  perirenal  tissues.  The  pelvis  was  large  and  boggy  but 
the  kidney  was  normal  in  size  and  outline.  The  kidney  and  peri- 
renal tissues  were  seen  to  be  stained  a  deep  brownish  color.  There 
was  a  small  amount  (approximately  2  cc.)  of  black  fluid  in  the 
peritoneal  cavity.  Urine. — March  13,  albumen  present;  many 
W.  B.  C.  and  R.  B.  C,  and  fine  and  coarsely  granular  and  hyaline 
casts.  Convalescence  uninterrupted.  This  case  is  of  interest 
because  collargol-like  material  was  found  in  the  peritoneal  cavity. 

Case  VI.*     Gyn.  No.  19249.    Age  32.    Black. 

Complaint. — Pain  in  right  abdomen.  April  21,  right  kidney 
catheterized.  10  cc.  of  collargol  injected  and  an  X-Ray  picture 
taken.  April  22,  patient  had  nausea  and  vomiting  yesterday  and 
to-day.  April  24,  patient  is  fairly  comfortable  but  has  some  pain 
in  the  lower  right  abdominal  quadrant.  No  muscle  rigidity.  Tem- 
perature continues  elevated  since  last  night,  102.5°  F.  W.  B.  C. 
16,800.  April  25,  continues  practically  the  same.  W.  B.  C,  21,200. 
Temperature  104°  F.  Operation. — April  26,  both  tubes  and  the 
appendix  removed.  There  was  a  mild  chronic  pelvic  inflammatory 
disease.  The  abdomen  was  opened  through  a  median  line  incision. 
There  was  marked  discoloration  (a  deep  brownish  and  in  parts 
blackish)  noted  throughout  the  right  half  of  the  pelvis  and  abdo- 
men, extending  to  the  lower  pole  of  the  kidney.  This  discoloration 
was  entirely  retroperitoneal.  The  adherent  appendix  was  removed. 
A  drain  was  placed  through  the  cul-de-sac.  Patient  had  a  con- 
tinued elevation  of  temperature,  for  the  most  part  between  102° 
and  103°  F.  and  at  one  time  105°  F.  This  condition  continued 
for  12  days  after  the  operation  when  the  temperature  fell,  remain- 
ing for  a  week  at  about  100°  F.  During  the  next  ten  days  there 
were  daily  elevations  of  temperature,  varying  from  100°  to  103. S°  F. 
Suspecting  the  discoloration  of  the  retroperitoneal  tissues  to  be 
the  cause  of  this  disturbance,  an  incision  was  made  in  the  right 
flank.  There  was  an  immediate  escape  of  about  2ozs.  of  thick 
yellowish  pus  which  contained  definite  fecal  material.  Digital 
exploration  was  carefully  made  to  make  sure  no  further  pockets 
existed  and  a  drain  was  placed  in  the  incision.  Fecal  material  was 
noticed  on  the  dressings  on  the  second  day.  The  fistula  persisted 
for  11  weeks.  During  the  last  three  weeks  of  this  period  the 
fistulous  tract  was  given  a  continuous  irrigation  of  tap  water  five 
hours  daily.  In  the  week  after  the  second  operation  the  tempera- 
ture remained  between  102°  F.  and  104°  F.,  but  gradually  fell. 
In  the  six  weeks  following  there  were  numerous  elevations  to 
103°  F.,  twice  to  105°  F.,  and  twice  to  106°  F.  (All  temperatures 
over  101°   F.  are  rectal  and  over  103°   F.  are  verified.)     Widal 


*  A  case  quite  similar  is  reported  by  Oehlecker  in  his  interest- 
ing article.    In  our  case  a  first  radiogram  was  negative  for  stone. 
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and  blood  culturea  negative.     Haemoglobin  6S  p>r 
blood  examination  negative    On  the  LlStb  day  alter  the  Bi 
ation  she  was  discharged  well.     Urine. — April  19lh  on  aci< 
sp.  gr.  1021.     Albumen  absent     Few  W.  B.  C,     No  < 
April  22,  sp.  gr  1020.    Albumen  absent.    Cellular  and  hralii 
No  R.  B.  C  or  \V.  I!  C.  ( catheterised  specimen  i      April  26 
1021.     No  albumen.     Many  hyaline  and  many  Dne  granular  and 
cellular  casts.     No  R.  B.  C.   (voided  specimen).     April  27,  after 
operation,  sp.  gr.  1019.    Slight  trace  of  albumen.    Many  fine  granu- 
lar, cellular  and  hyaline  casts.     No  W.  B.  C   or  R    B 
Ized  specimen  I.     There  was  a  trace  of  albumen  in  all  the 
nations  of  the  urine  during  the  patient's   stay    in    the   hospital. 
There  is  no  doubt  but  that  the  retroperitoneal  necrosis  and 
in  this  case  followed  the  widespread   dissemination  of  collargol 
noticed  at  the  first  operation. 

The  unusual  symptoms  in  t  towing  injec- 

tions of  collargol.  and  especially  the  course  of  the  lasl  i 
worthy  of  record. 
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KOPLIK'S  SPOTS  OCCURRING  ON  THE  TONSILS  OF  A  CHILD  SUB- 
SEQUENTLY FOUND  TO  BE  ANAPHYLACTIC  TO  EGG-ALBUMEN.* 

By  Sydney  K.  Miller,  M.  D.,  Baltimore,  Md. 

The  following  case  is  reported  for  two  reasons :  First,  because 
of  the  unusual  and  misleading  symptoms  at  the  onset,  and  sec- 
ond, for  the  reason  that  it  presented,  it  is  thought;  character- 
istic Koplik's  spots  in  a  manner  hitherto  not  described. 

Present  Illness. — On  the  evening  of  March  29,  1913,  I  was 
hastily  summoned  to  a  neighbor's  home  by  a  telephone  mes- 
sage, saying,  "  The  baby  is  choking  to  death."  I  found  the 
child,  a  girl  of  ten  months,  seated  on  its  mother's  lap,  very 
cyanotic,  breathing  rapidly,  and  with  a  to-and-fro  stridor  that 
was  audible  as  soon  as  one  entered  the  door  of  the  house.  This 
condition  had  come  on  without  warning  within  the  space  of 
about  ten  minutes,  and  while  in  the  mother's  arms;  she  was 
positive  that  the  child  had  swallowed  nothing.  For  some  three 
or  four  days  the  baby  had  been  unusually  restless,  fretful  and 
hard  to  feed,  symptoms  attributed  by  the  mother  to  teething. 
There  had  been  no  cough,  coryza,  or  conjunctivitis.  The  baby 
was  a  full-term  infant  of  normal  delivery  and  breast-fed. 

Physical  Examination. — Temperature,  104.5°  F.  Pulse, 
1G0.  Bespiration,  60  to  70.  The  eyes  and  ears  were  quite 
negative.  So  far  as  could  be  determined  the  lungs  were  clear 
on  percussion  and  auscultation.  Aside  from  its  rapidity7,  the 
heart  seemed  normal  in  size  and  action.  The  skin  was  clear, 
hot,  and  dry. 

The  most  interesting  finding  was  in  the  throat,  which  was 
examined  with  the  aid  of  a  pocket  electric  light  equipped  with 
a  Tungsten  bulb,  which  furnishes  a  white  light.  The  entire 
buccal  and  pharyngeal  cavity  was  of  an  intense  dusky  red 
color;  no  Koplik's  spots  were  to  be  seen  on  the  lips  or  cheeks; 
the  uvula  was  swollen.  There  was  not  the  slightest  evidence  of 
a  membrane  in  the  throat.  The  tonsils,  however,  were  remark- 
ably swollen  and  succulent,  nearly  touching  each  other  in  the 
mid-line  when  the  child  gagged :  on  each  tonsil  there  were 
visible  some  25  or  more  small  bluish,  semitransparent,  elevated 
bodies,  averaging  considerably  less  than  the  size  of  the  head 
of  an  ordinary  pin  ;  three  were  visible  on  the  anterior  pillar  on 
one  side;  the  majority  of  them  showed  a  minute  white  dot  in 
the  center  of  the  otherwise  bluish-gray  structure.  The  appear- 
ance was  that  of  minute  vesicles,  peppered  over  a  diffusely  red 
base.  The  structures  in  no  way  suggested  a  follicular  tonsil- 
litis; indeed,  I  had  no  notion  of,  nor  time  to  speculate,  con- 
cerning their  identity.  Smears,  made  while  the  child  was  gag- 
ging, subsequently  showed  no  Klebs-Loeffler  bacilli,  nor  were 
the  spots  described  above  in  any  way  perceptibly  damaged  in 
the  process  of  swabbing  the  throat. 

The  child  was  with  difficulty  given  an  effectual  enema,  fol- 
lowing which  her  feet  were  placed  in  a  hot  mustard  bath,  and 
a  steam  kettle  was  started  in  the  immediate  vicinity.  Attempts 
to  induce  vomiting  wire  ineffectual.    About  half  an  hour  after 


*  Read   before   the   Johns   Hopkins   Hospital   Medical    Society, 
May  5,  1913. 


starting  the  foot-bath,  or  about  one  hour  from  the  time  of 
onset,  there  was  decided  improvement:  the  respirations  had 
fallen  to  35  or  40,  the  stridor  was  less  marked,  the  pulse  slower. 
Simultaneously  with  the  relief  of  symptoms  there  occurred, 
first  on  the  forehead  and  face,  a  dusky,  reddish  mottling,  and, 
almost  as  one  watched  it,  this  eruption  became  more  and  more 
outspoken,  so  that  within  three  hours  from  the  time  of  invasion, 
the  child,  now  absolutely  free  from  respiratory  distress,  was 
literally  covered  from  head  to  toe  with  a  rash  characteristic  of 
measles.    Exhausted,  the  baby  fell  into  a  deep  sleep. 

The  next  morning  the  temperature  was  103.5°  F.  The  face 
was  distinctly  swollen  and  the  conjunctiva;  quite  red.  The 
rash  was  outspoken,  hyperemic,  and  easily  palpable  under  the 
skin.  There  now  was  a  cough,  and  definite  signs  of  a  bron- 
chitis over  the  right  chest.  Examination  of  the  mouth  again 
showed  a  total  absence  of  Koplik's  spots  on  the  cheeks  or  lips ; 
the  elevations  on  the  tonsils  were  somewhat  larger  and  whiter 
in  the  centers,  though  each  one  remained  discrete.  By  the 
following  day  these  spots  had  practically  disappeared;  that  is, 
within  4S  hours  from  the  time  of  onset,  the  tonsils,  meanwhile, 
having  subsided  to  a  nearly  normal  size  and  appearance.  By 
evening  of  the  third  day  the  temperature  had  fallen  to  99°  F., 
and  the  rash  had  commenced  to  fade,  though  leaving  behind  it 
a  rusty  discoloration  of  the  skin,  still  visible  two  weeks  after 
the  onset.  There  was  slight,  but  definite,  desquamation  asso- 
ciated with  pruritus.    The  child  made  an  uneventful  recover)'. 

Exactly  two  weeks  prior  to  the  sudden  attack  above  described, 
the  baby's  sister,four  years  of  age  and  also  my  patient, had  come 
down  with  measles.  She  had  had  three  days  of  prodromal 
sneezing  and  coryza,  and  some  conjunctivitis,  before  I  saw  her; 
during  those  days  the  two  children  had  played  together  and 
slept  in  the  same  room.  The  sister  had  a  severe  attark  of 
measles,  complicated  by  an  otitis  media.  There  were  other 
cases  of  measles  in  the  neighborhood,  and  a  serious  epidemic 
was  prevalent  in  Baltimore.  These  facts,  taken  in  conjunction 
with  the  clinical  course  of  the  disease,  fully  justified,  it  is 
thought,  the  diagnosis  of  measles,  and  the  opinion  is  advanced 
that  the  eruption  seen  on  the  tonsils  was  an  aggregation  of 
characteristic  Koplik's  spots  in  an  unusual  location. 

The  typical  enanthem  of  measles,  first  adequately  studied  by 
Henry  Koplik,1  of  Xew  York,  in  1896,  is  described  by  him  as 
follows :  . 

On  the  mucous  membrane  lining  the  cheeks  and  lips  we  see  a 
distinct  and  pathognomonic  eruption.  This  consists  of  small  ir 
regular  spots  of  a  bright  red  color;  in  the  center  of  each  spot  is  the 
interesting  sign  to  which  I  wish  to  call  attention.  In  strong  day- 
light we  see  a  most  minute  bluish-white  speck.  These  minute 
bluish-white  specks  in  the  center  of  a  reddish  spot  are  absolutely 
pathognomonic  of  beginning  measles.  I  have  never  met  them  else- 
where, and  when  once  seen  they  are  a  certain  forerunner  of  the 
skin  exanthema.  These  bluish-white  specks  are  sometimes  so 
delicate  that  they  can  be  seen  only  in  a  strong  window  light.    No 
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one  has  ever  called   attention   to  these   bluish-whit' 

forerunner  of  the  skin  eruption.  Their  background  js  the  Irregular 

red  spots  referred  to  above.    They  cannot  be  mistaken  tor  sprue, 

for  they  are  not  so  deeply  white,  nor  are  they  as  larKe  as  sprue 

spots,  anil   sometimes    we  must,  as   1   said,  look  sharply  an< 

the  mucous  membrane  of  the  cheeks  to  find  them.     These  bluish- 

whit.'  specks  surrounded  by  a  red  area  are  found,  as  I   - 

the  mucous  membrane  of  the  cheeks  and  lips  and  not  on  I 

or  hard  palate.     Sometimes  only  a  few  red  spots  exist  with  their 

central  bluish  points,  a  dozen  or  more,  anil  again  these  whitish 

specks  may  cover  the  whole  lining  membrane  of  the  cheeks  and 

lips.     If  these  bluish,  white  specks  on  a  spotted  background  are  at 

the  height  of  their  development,  they  never  become  as  white  and 

opaque  as  sprue  spots,  and  therefore  can  be  easily  differentiated 

after  having  been  once  seen.    Nor  do  they  ever  coab 

plaque-like  In  form.     They  always  retain  their  punctate  Character 

If  the  mouth  has  been  washed  these  spots  may  have  been  rubbed 

off,  and  then  the  appearance  is  lost. 

As  the  exanthema  on  the  skin  appears  and  spreads,  the  eruption 
on  the  mucous  membrane  inside  of  the  cheeks  and  lips  b 
diffuse  and  the  characters  of  a  discrete  eruption  or  spotting  dis- 
appear, and  we  have  an  intense  general  redness  which  is  simply- 
dusted   over   with    myriads  of   these   bluish-white   specks.     This 
being  so,  It  will  be  seen  that  this  eruption  of  bluish-whit. 
on  a  spotted  or  red  background  is  of  the  great)  Bt  value  at  I 
outset  of  the  disease,  before  the  appearance  of  the  eruption;  also 
at  the  beginning  and  height  of  the  skin  eruption.    When  the  skin 
eruption  or  exanthema  is  at  its  efflorescence,  the  buccal  eruption 
begins  to  fade  and  gradually  disappears,  even  while  the  exanthema 
is  still  out.     In  the  later  stages  of  the  fading  skin  eruption  the 
phenomena  described  above  are  no  longer  seen. 

In   a   personal   communication    Dr.    Koplik    slat'-:   "The 
-  enanthem,  when  at  its  height,  can  he  seen  on  the 
mucous  membrane,  the  lips,  fauces,  roof  of  the  moutl 
junctiva?,  and   larynx;   Kopli 
describe  them."    I  »r  [lowland  states  that  he  ha-  • 
spots  on  the  tonsils;  and  I'r.  von  i'irquet.  to  whom  1  told  mj 
experience,  gave  me  a  similar  answer.     In  a  fairly  exhaustive 
search  through  the  literature,  it  ha-  been  thus  far  ■ 
■  n  of  any  ai 
ribed  in  nearly  every  other  locality,  including  the 
es.     1 1  was    aggestei         Dr.  Koplik  thai  I 
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of  measles,  makes  the  italicized  statement  that  "  a  complete 
development  of  the  enanthem  inside  of  a  single  day  speaks 
against  measles.'*  Yet,  even  if  his  ingenious  hypothesis  of 
progressive  intracapillary  agglutination  of  the  causa  tivi 
of  measles  by  specific  anti-bodies,  advanced  to  explain  the 
nature,  initial  location  and  subsequent  spread  of  the  enanthem, 
be  true,  one  may  still  conceive  of  a  sudden,  explosive-like  dis- 
semination of  agglutinins  and  rapid  fixation  of  antigen 
throughout  the  entire  body,  manifested,  as  in  this  case,  by 
speedy  and  complete  development  of  the  eruption. 

Finally,  experience  in  this  case  strengthens  the  widely  preva- 
lent idea  that  a  hot  bath,  given  to  "  bring  out  the  rash,"  has  a 
decided  beneficial  effect.  Certainly,  the  result  here  was  most 
remarkable,  though  mere  coincidence  cannot  be  ruled  out. 
ITeulmer,  in  speaking  of  cases  with  severe  laryngeal  symptoms, 
states:  "They  are  effectually  influenced  by  a  suitable  anti- 
phlogistic therapy." 

It  is  hoped  that  verification  of  these  unusual  findings  may 
ultimately  be  forthcoming,  or  that  errors  in  diagnosis,  not 
patent  to  the  author,  may  be  revealed. 

On  the  day  prior  to  that  on  which  this  report  was  read,  it 
was  accidentally  discovered  that  the  child  in  question  was 
markedly  anaphylactic  to  egg-albumen;  this  was  made  mani- 
fest by  alarming  laryngeal  distress,  fever  of  103°  F.,  and  the 
rapid  development  of  an  urticarial  rash  that  literally  made  the 
child's  features  unrecognizable.  These  symptoms  came  on 
within  about  a  half  hour  after  feeding  the  child  some  egg- 
white  and  orange  juice,  and  quickly  subsided  under  treatment 
precisely  the  same  as  that  used  at  the  onset  of  the  attack  of 
measles.  Though  the  tonsils  were  swollen,  there  was  not  the 
slightest  evidence  of  an  eruption  upon  them  or  any  other  part 
of  the  buccal  cavity.  Similar  negative  findings  occurred  dur- 
ing  a  subsequent  milder  anaphylactic  reaction,  purposely 
induced. 

As  a  result  of  questioning,  it  developed  that  on  the  very 
evening  of  the  day  on  which  the  child's  illness  commenced  it 
had  been  given  egg-white  for  the  fust  time,  so  far  as  is  known, 
in  its  life,  a  detail  which  quite  naturally  had  never  entered  the 
mother's  mind  as  being  in  any  way  associated  with  the  severe 
symptoms  described.     While  there  exists  710  reasonable  doubt 


as  to  the  genuineness  of  the  attack  of  measles,  the  egg-white 
anaphylaxis  introduces  a  new  factor  which  makes  it  quite  im- 
possible to  say  to  just  what  the  alarming  manifestations  at  the 
onset  were  wholly  due.  The  entire  illness  may  have  been 
measles  alone,  in  an  intense  form,  as  was  thought ;  on  the  other 
hand,  despite  the  apparent  lack  of  previous  sensitization,  ana- 
phylactic phenomena,  by  a  curious  coincidence  may  have 
ushered  in,  and  considerably  hastened  the  clinical  manifesta- 
tions of  measles.  In  any  event,  it  seems  unlikely  that  anaphy- 
laxis bad  any  share  in  causing  the  tonsillar  eruption  thought  to 
be  that  of  Koplik's  spots. 

A  von  Pirquet  test  performed  with  egg-white  and  suitable 
controls  induced  a  speedy  and  marked  local  reaction  associated 
with  a  mild  constitutional  disturbance.  It  was  subsequently 
found  that  a  constitutional  reaction  followed  the  administra- 
tion of  one  teaspoonful  of  a  mixture  composed  of  one  pint  of 
water  plus  one  drop  of  egg-white;  a  like  amount  of  albumen 
diluted  with  one  quart  of  water  was  tolerated  perfectly.  Xo 
anaphylaxis  resulted  from  the  administration  of  yolk  alone. 
Commencing  with  the  dilution  which  failed  to  produce  a  re- 
action, the  child  was  given  gradually  increasing  amounts  of 
solutions  of  increasing  strength.  The  dosage  was  always  one 
teaspoonful  given  three  times  during  the  day;  the  result  has 
been  that,  in  a  period  of  about  three  months,  the  child  has  been 
desensitized  to  such  an  extent  that  one  dram  of  pure  egg-white 
is  now  taken  with  impunity  and  the  von  Pirquet  test  remains 
as  negative  as  are  the  controls. 

I  wish  to  express  my  appreciation  for  opinions  given  me  by 
Dr.  Koplik  of  Xew  York,  and  Dr.  von  Pirquet,  formerly  of 
Baltimore;  and  to  thank  Dr.  Howland,  of  this  clinic,  for  his 
kindly  criticism  of  this  report. 
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A  BRIEF  HISTORY  OF  QUARANTINE.* 

By  W.  W.  Ford,  M.  D., 
I iate  Professor  of  Hygiene  and  Bacteriology.  The  Johns  Hopkins  University. 


Although  the  first  enactment  for  the  delay  and  isolation  of 
travelers  was  adopted  in  the  15th  year  of  the  reign  of  the 
Emperor  Justinian,  A.  D.  54?,  and  a  sort  of  detention  had 
been  known  and  practiced  in  the  Orient  since  the  7th  century, 
quarantine  in  the  modern  sense  may  be  said  to  have  originated 
in  Italy  in  the  13th  century  as  a  result  of  the  invasions  of 
plague  from  the  Levant  into  Europe.     How  frequent  these 

*  Read  May  16,  1913,  before  the  Medico-Chirurgical  Faculty  of 

Maryland. 


invasions  were  is  indicated  by  the  fact  that  from  900  to  L50G 
A.  D.  plague  appeared  in  Europe  sixty-five  times  with  dread* 
ful  ravages  and  terrific  loss  of  life.  The  fear  inspired  by 
these  visitations  led  the  Italian  cities,  then  the  centers  of 
trade  between  Europe  and  the  Orient  and  dependent  upon 
this  commerce  for  their  prosperity,  to  begin  the  enforcement 
of  drastic  regulations  at  their  ports  to  prevent  the  importa- 
tion of  the  dread  disease  by  the  incoming  vessels.  Venice 
appointed  three  commissioners  of  health  in  the  year  1-5S4.  the 
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lirst  year  of  the  Black  Death,  increasing  the  numbi  i 
in  the  next  century.     Ber  example  was  followed  by  1 
me  year,  by  Reggio  in  Modena  in  1374,  b]    L 
in  1374,  and  by  Milan  in  1399.     Maritime  quarantine 
in  L403  in  \-  with  the  establishment  of  a  detentii 

pita]  on  an  island  adjoining  the  city  for  the  isolation  of  all 
-  from  the  Levant  for  a  period  >•!'  10  days.  For  this 
an  old  almshouse,  known  as  the  Hi 

was  employed  and  from  this  usage  ran ax  moden 

lazaret  or  lazaretto.     Genoa  followed  the  examp 

:   in  establishing  a  lazaretto  and  in  1  176  tl 

hospital  of  Marsi  illes,  then  almost  empty  a-  a  result  of  the 
dying  out  of  leprosy,  was  converted   into  a  plague  hi 
It  is  worthy  of  not'-  that  whereas  thi  arantine  was 

!  against  plague  the  isolation  of  individuals  inflicted 
with  certain  diseases  was  by  no  it  idea.    Tl. 

tion  of  lepers  was  a  will  established  practice  at  this  time,  it- 
origin  dating  from  I  ;  [»'riod<  of  the  world's  history. 
About  the  year  1490,  or  probably  a  few  years  later,  if  we 
accept  Ivan  Block's  view  that  syphilis  was  brought  back  by 
the  sailors  returning  with  Columbus  on  bis  Becond  voj 
the  new  world,  an  ineffectual  effort  was  also  made  to  check 
the  invasion  of  lues  into  Northern  Europe. 

In  the  year  1526  the  greatest  lazaret  of  early  times  was 
erected  in  Marseilles  on  the  island  of  Pomegue  adjoining  the 
city,  and  here  the  most  riiri'l  and  strict  quarantine  of  the 
old  world  was  set  up.  loiter  sanitary  regulations  for  the 
whole  of  France  were  issued  by  Colbert,  minister  t 
XIV.  on  August  25,  Ids:!,  and  the  Hoard  of  Health  of  Mar- 
Beilles  was  given  almost  absolute  power. 

In  1485  Venice  had  adopted  the  rule  that  all  vi 
from  infected  ports  i  tained  for  a  period 

during  which  time  they  must  lie  in  harbor  without  int.  i 
with  land  or  other  ter  this  period  they  could  ili>- 

charge  goods  or  passengers.    The  simpler  n  tiding 

ships  back  to  their  port  of  departure  was  manifestly  injurious 
to  trade  and  the  practice  of  permitting  them  to  1 
40  days  detention  was  clearly  . 

commerce.     The  important   relation   of  quarent )■ 

merce,  so  much  emphasized  by  the  English  authoriti 

sed  from  the  first    Wh 
pioneer  in  the  establishment  of  quarantine 
Marseilles  that  the  model  quarantine  station  of  tl  - 
isvelopecLone  far  mon    mp  rtant,  indeed,  than  thai 
According  to  Fischer'  all  incoming  vessels  hen 

I  with  a  health  pass  (bill  of  health  i  or  pa  ■  ■ 
was  to  be  filled  out  by  a  trusted  official  of  the  p,  ri 
at  the  port  of  departure.    On  this  pass  must 
condition  of  health  might  be  in  the  countri 
which  the  ghi  i  which  the 

Acre  of  4  kind?  : 

1.  /'  when  the  I 

irely  satisfai 

2.  r    ■  .me  from  infect 
but  no  cases  of  illness  exi-- 


from  p  - 

i.  /' 
of  departure  and  the  ship  had 
hoard. 

In  addition  to  | 
themselves,  theii 
carried  were  Bubji 
board    were   divided    into 
tible,  an. I  a 
had    to    [»■    reported.      Finally    .< 
adopted  for  the  Oriental  porta 
which  had  great  influence  upoi 
enforced.     Volken 

non-suspicio  !  from  harbors  n 

health   were   satisfactory,   Class    I.    wen 
ships  with  the  >aiiie  conditions  hut  from  barboi 

■ 
departure.    Class    II.    v.. 
harbors  where  plague  might   I  ■ 
had    arrived    from 

Constantinople,  t  llass  til,  wen   •  eta  aed 
tine  after  a  prei  ioua  exposure  of  all  wares  to  the  air  for  three 

Finally  if  oases  of  ,\i- 
gers  were  detaini  i 

side  of  the  ship  a  row  of  planks  was  remold  to  perm 
tion  (,f  the  ship's  con! 

:  he  had  to  undergo  a  new  mi 

plete  healing  of  the  bubw  -.    Whenevi  :  a  new 

ippeared  the 
to  a  new  quarantine,  but  after  a  third 
ship  and  all   it-  contents  were  but  i 
station  a  lazaret  was  i  stablished  for 

the  well  ale!   ■ 

great  loss  of  time  and  monej  and  wot 

quarantine  ship-  \ 

the  regulations  co  ■'■'  tx 
The  quarai  founded  upon  tie 

tial   dis 
world.    ., 
With  th< 

what    i 

1 

■■■ 
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in  the  19th  century  reached  its  maximum  possibly  in  Spain 
and  Portugal  where  special  regulations  were  carried  out  to 
prevent  the  entrance  of  yellow  fever  from  the  New  World. 
Here  we  see  the  transfer  of  the  center  against  which  nations 
quarantined  from  the  Levant  to  South  America.  The  largest 
.  lazarette  in  the  world  was  established  at  Lisbon,  on  a  hill 
opposite  the  Belem  tower,  4  miles  from  the  city,,  at  a  cost  of 
$1,000,000  to  the  Portuguese  government.  It  consisted  of 
seven  pavilions  arranged  in  a  semicircle  with  the  convexity 
towards  the  river.  It  was  under  the  Department  of  the 
Interior  which  managed  it  at  a  loss  and  let  out  the  contract 
of  feeding  and  housing  the  passengers  to  the  lowest  bidder. 
At  this  station  quarantine  was  imposed  on  all  ships,  pas- 
sengers, and  cargoes  coming  from  Brazil,  the  time  varying 
from  5-7  days  according  to  whether  the  Brazilian  port  was 
infected  or  suspected.  A  bill  of  health  was  issued  to  the 
captain  of  the  vessel  by  the  Portuguese  consul  at  the  port  of 
departure  giving  the  number  of  deaths  from  yellow  fever 
during  the  past  8-10  days.  Quarantine  could  be  lifted  when 
■an  absolutely  clean  bill  of  health  was  presented,  which,  how- 
ever, rarely  happened  in  the  old  days,  since  yellow  fever  was 
endemic  in  most  cities  in  Brazil  up  to  the  end  of  the  19th 
century.  During  December,  January  and  February  the 
baggage  and  cargo  of  incoming  vessels  only  were  subject  to 
detention  on  the  theory  that  the  virus  of  yellow  fever  could 
not  develop  at  Lisbon,  the  passengers  being  permitted  to  go 
on  shore  at  once  with  their  hand  luggage.  For  the  rest  of  the 
year  all  passengers  from  Brazil  were  sent  to  the  lazaret  to 
remain  there  the  alloted  time,  their  effects  being  aired  and 
fumigated  or  disinfected.  Certain  articles,  including  cotton, 
hair,  hemp,  letters,  parcels,  hides,  fresh  meat,  wool,  linen, 
skin,  feathers,  and  silk  were  regarded  as  susceptible.  All 
these  were  fumigated  with  chloride  of  lime,  and  the  inside 
of  the  ship  was  washed  with  chloride  of  lime  or  other  disin- 
fectants. This  rigorous  quarantine  was  a  concession  to  popu- 
lar opinion,  since  a  terrible  epidemic  of  yellow  fever  broke 
out  in  Lisbon  in  1857,  with  19,000  cases  and  6,000  deaths, 
traced  to  a  tainted  ship  and  cargo  from  Rio.  The  quarantine 
practiced  at  Lisbon  was  copied  faithfully  at  the  Azores,  at 
Madeira  and  the  Cape  Verde  Islands.  The  old  quarantine 
traditions  were  also  maintained  at  two  chief  lazarets  in  Spain, 
one  at  Vigo  on  the  Atlantic  Ocean  and  another  at  Port  Mahon 
on  the  Mediterranean  Sea.  These  were  known  as  "  foul  laz- 
arets." Certain  ports,  as  Havana  in  ordinary  times,  and  all 
ports  in  cholera  epidemics  (i.  e.,  when  cases  of  cholera  existed 
there)  were  known  as  "foul  ports"  and  all  vessels  from  such 
places  were  compelled  to  enter  these  stations  for  quarantine. 
Only  a  "  quarantine  of  observation  "  lasting  3-6  days  could  be 
imposed  at  other  ports. 

Turkey  and  Greece  likewise  held  to  the  old  traditions  of 
quarantine  with  lazarets  at  the  Piraeus  and  in  the  Darda- 
nelles. The  Lazarets  in  various  Mediterranean,  Adriatic,  and 
Levantine  ports  were  also  maintained,  including  Malta  and 
Gibraltar  where  the  machinery  of  the  old-fashioned  quaran- 
tine still  exists  and  can  be  used  in  cholera  times. 


The  classical  rigid  quarantine  which  had  been  in  vogue 
throughout  the  entire  world  was  gradually  given  up  except  in 
a  few  areas  such  as  those  mentioned,  and  by  the  year  1886 
existed  in  but  one  or  two  places  with  its  pristine  rigor  and 
severity.  This  was  due  to  several  factors  chief  among  which 
may  be  placed  the  influence  of  England  and  the  growth  of 
the  modern  sciences  of  bacteriology  and  protozoology.  As 
early  as  1815  England  abolished  quarantine,  directing  her 
efforts  towards  an  improvement  of  the  sanitary  conditions  of 
her  ports  and  substituting  the  system  of  revision  or  inspection. 
This  system  took  definite  form  in  an  order  of  the  Local 
Government  Board  in  1873  according  to  which  no  vessel  was 
detained  or  refused  pratique  unless  there  was  a  communicable 
form  of  sickness  on  board  or  had  been  during  the  passage. 
It  was  the  duty  of  the  officers  of  custom  to  question  the 
captain  as  to  any  eases  of  contagious  disease  among  the  ship's 
company  or  the  passengers.  If  such  existed,  report  was 
made  to  the  local  sanitary  officers  who  inspected  the  vessel, 
detaining  all  on  board  till  the  inspection  was  made,  the  sick 
removed  to  the  hospital  and  disinfectants  applied.  This  prin- 
ciple was  accepted  by  the  Sanitary  Conference  in  Vienna  in 
1871,  and  was  adopted  by  all  European  maritime  states  except 
Spain  and  Portugal. 

As  early  as  1847  France  created  six  medical  posts  in  the 
Orient  at  Constantinople,  Smyrna,  Beyrouth,  Alexandria, 
Cairo,  and  Damascus,  the  officers  at  these  cities  having  the 
especial  duty  of  keeping  their  government  informed  of  the 
sanitary  conditions  there.  The  work  of  these  French  sanitar- 
ians was  really  the  occasion  of  the  first  sanitary  conference 
held  in  Paris  in  1851.  This  was  further  necessitated  by  the 
growth  of  commerce  between  countries  and  the  difficulties 
encountered  in  the  application  of  the  principles  of  the 
quarantine  of  detention.  It  has  been  followed  by  a  number 
of  other  conferences  which,  in  the  main,  have  not  led  to  as 
great  an  improvement  and  advance  as  was  to  be  expected. 
Changes  in  quarantine  laws  looking  toward  simplicity  and 
effectiveness  of  operation  have  come  not  as  the  result  of  inter- 
national change  of  opinion,  but  as  the  result  of  friction 
between  powers  in  enforcing  quarantine  regulations  at  a 
time  of  threatening  epidemics.  The  first  international  sani- 
tary congress  was  held  in  Paris  in  1851,  eleven  powers  sending 
delegates,  Austria,  Great  Britian,  the  Roman  States,  Sardinia, 
Sicily,  Spain,  Greece,  Portugal,  Russia,  Tuscany,  and  Turkey. 
A  code  was  prepared  for  uniform  action,  but  only  France, 
Portugal  and  Sardinia  were  willing  to  sign  it.s  Another 
conference  was  held  in  Paris  in  1859,  a  third  in  Constanti- 
nople in  1866,  and  a  fourth  in  Vienna  in  1874.  At  this  last 
the  new  principle  of  inspection  advanced  by  the  English 
sanitarians  was  adopted.  According  to  this  principle  all 
vessels  were  to  be  examined  at  the  port  of  entry  to  determine 
the  presence  of  disease.  Sick  individuals  only  were  to  be 
detained,  the  well  allowed  to  continue  their  journey.  This 
change  in  system  was  regarded  as  necessary  in  view  of  the 
enormous  commerce  and  travel  extending  over  the  entire  world. 
It  was  evident  that  quarantine  stations  to  provide  for  all 
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passengers  and  goods  regardless  of  the  point  from  which  they 
came  would  either  be  of  enormous  expense  and  a  great  burden 
in  ordi  live  or  the  detention  would  develop  into 

a  mere  formality.     Added  to  tins  n  that  the 

quarantine  stations  themselves  would  become  foci  of  in 
In  1892  a  conference  was  held  in  Venice  which  rest; 
the  production  of  a  sanitary  code  which  H  by  the 

European  nal  rding  to  this  a  ship  Bhould  be 

rely  from  its  port  of  departure,  but 
length  of  time  which  ha 
the  presence  on  it  • 
be  established  by  medical   in-' 
into    three    groups.      < 
as  had  had  no  cases  of  disease  at  the  tin 
during  the  voyage.    S 

which  cases  had  occurred,  but  not  within  the  past  few  days 
before  debarkation,  the  free  period  between  the 
the  day  of  arrival  b  than  the  ii 

□  question,     i 
as  had  cases  on  beard  at  the  time  of  arrival  or  had  ha 
during  '  lat  the  incubation  tin:' 

disease  had  not  pase 
arrival,  the  possibility   thus  remaining  that   la1 

□  the  incubation  period  might  still  lie  present.     This 
conference  had  little  influence  in  pr 
uniform  regulations  by  di  tie  rent  count 
oretical  standpoint.   Hut  I 

at   Hamburg  which  showed  that  many  of  the  old  quarantine 
regulations    were    absurd,    the    greatest    injury    being 
German  commerce  by  injuriou  As  a 

result  an  International  <  held  in  Dresden  :■ 

which  established  common  rules  for  handlr 
epidemics.    The  Dresden  lit  only  with  choli 

the  measures  to  be  adopted  on  land  and  along  inten 

).  It  first  brought  out  thi  of  an  intern 

■ion    of   the    app 
epidemic  form  or  as 
new  principle  was  adopted  in  :• 
a  medical  control  and  obeerval  on 
infection,  without   n 
them  in  any  one  particular  pla 

This  i-  manifest  ;•   ■   0 
bubonic  plague,  which  for  yean  bad    i 
indeed  to  bavi    disappeared  from  th< 
appearai 
ingyear  it  thr 

remarkable  how  quickly  the  worl 
primitive  col 
tnS      y  and  in  Ms 
by  cannon  shot  and  in  M 
to  leave  ; 
to  another  international   - 

iruary  16, 
new  knowledgi 
regard  to  v  - 
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the  pari  of  othei  countries  and  greater  difficulty  will  be  en- 
countered in  the  lifting  of  embargo. 

2.  Quarantine  regulations  are  not  applied  to  the  entire 
country  but  only  to  the  area  where  the  epidemic  exists  (cvr- 
conscription  territoritUe  contaminee).  An  infected  area  is 
that  point  where  cases  of  disease  appear.  Ten  days  after  the 
last  case  is  diagnosed,  provided  proper  precautions  be  carried 
out,  the  area  in  question  is  again  opened  to  free  and  unre- 
stricted commerce.  All  vessels  which  have  left  an  infected 
port  five  days  before  the  breaking  out  of  disease  are  to  be 
regarded  as  free  from  suspicion. 

3.  Preventive  measures  must  be  carried  out  before  the  de- 
parture of  the  ship  from  an  infected  port  and  during  the 
voyage.  Passengers  and  crew  must  be  supervised  by  medical 
authorities  before  departure,  individuals  with  suspicious 
symptoms  being  left  behind.  Dirty  clothing  and  objects  of 
personal  nature  must  be  disinfected  before  departure.  This 
usually  may  be  limited  to  passengers  of  the  third  class  and  to 
the  ship's  company,  since  it  has  been  shown  that,  in  general, 
individuals  belonging  to  the  better  walks  of  life  seldom  carry 
diseases  like  cholera  or  plague.  Ships  must  be  cleaned  and  pro- 
vided with  drinking  water  from  an  uninfected  and  unsuspi- 
cious source  before  leaving  port. 

4.  During  the  trip  careful  medical  inspection  of  all  indi- 
viduals on  board  must  be  carried  out  and  proper  disinfection 
applied  when  suspicious  cases  occur.  For  certain  classes  of 
vessels,  particularly  pilgrim  ships  and  emigrant  ships,  a  ship's 
doctor  and  an  apparatus  for  steam  disinfection  are  obligatory 
provisions. 

5.  Measures  in  the  port  of  entry  depend  upon  the  results  of 
the  medical  examination  of  incoming  vessels.  Unsuspected 
or  unsuspicious  ships  are  allowed  to  go  free  at  once  after  the 
doctor's  visit  (libre  pratique)  provided  five  to  ten  days  have 
elapsed  between  the  time  of  departure  and  time  of  arrival, 
five  days  for  cholera  and  ten  days  for  plague,  the  maximum 
incubation  period.  By  shorter  journeys  this  time  is  to  be  com- 
pleted in  quarantine.  At  the  discretion  of  the  quarantine 
officer  all  non-suspected  ships  may  be  treated  as  suspected. 
All  articles  on  board  such  as  old  or  dirty  clothing  and  personal 
effects  must  be  disinfected  if  the  physician  deems  them  likely 
to  convey  infection.  Suspected  ships  must  be  inspected  by 
the  quarantine  physician,  all  rooms  occupied  by  cholera  or 
plague  patients  must  be  disinfected  together  with  all  dirty 
clothing  and  personal  effects.  All  bilge  water,  water  ballast 
and  drinking  water  must  be  discharged  and  a  new  supply 
obtained  from  an  unsuspicious  area.  Passengers  and  ship's 
company  must  be  kept  under  observation  5-10  days  (depend- 
ing on  the  disease),  and  during  this  time  the  landing  of  the 
crew  is  to  be  limited  as  far  as  possible.  Passengers  may  be 
allowed  to  continue  their  way  but  must  be  kept  under  police 
supervision  till  the  end  of  their  journey.  If  the  ships  be 
actually  infected  by  the  occurrence  of  cases  of  disease  on 
board  the  sick  must  be  transferred  to  quarantine  hospitals, 
and  the  dead  bodies  interred  with  all  possible  precautions  and 


all  other  persons  kept  under  observation  either  at  the  quaran- 
tine station  or  at  such  places  as  they  may  select.  Thi>  obsraH 
vation  must  last  five  days  for  cholera  and  ten  days  for  plague. 

Wares  or  Goods. 
According  to  the  Venice  Conference  the  following  materials 
are  infectious "  (marchandises  misceptibles)  :  clothing  and 
underclothing,  rags,  refuse,  used  garments,  carpets,  hangings, 
laces,  hair,  raw  skins,  animal  wastes  and  unclean  wool.  For 
cholera  certain  articles  of  diet  are  also  susceptible  especially 
milk,  butter,  vegetables  and  fruits.  The  transposal  of  infec- 
tious material  from  an  infected  area  is  forbidden.  The  reten- 
tion of  wares  in  quarantine  as  formerly  practiced  is  now  given 
up,  but  all  infectious  material  is  to  be  at  once  disinfected  with- 
out foolish  formalities,  such  as  the  disinfection  of  letters. 
(The  same  rule  would  probably  apply  to  money.) 

Quarantine  of  Pilgrims. 

The  great  danger  to  Europe  which  rose  from  the  various 
bands  of  Mohammedan  pilgrims  to  Mecca  passing  through  the 
Suez  Canal  and  the  recognition  of  the  part  they  had  played 
in  earlier  times  in  the  dissemination  of  disease  led  the  Paris 
Conference  of  1894  to  establish  special  rules  for  these  indi- 
viduals as  regards  Asiatic  cholera,  and  the  Venice  Congress 
of  1897  adopted  similar  rules  for  plague.  According  to  these 
rulings  all  pilgrims  are  to  be  examined  before  departure  from 
home  and  their  effects  disinfected.  To  accomplish  this  prop- 
erly a  limited  number  of  ports  are  selected  from  which  pil- 
grims are  allowed  to  depart  for  Mecca,  and  individuals  with- 
out money  to  defray  the  expenses  of  the  trip  are  not  permitted 
to  leave.  Pilgrim  ships  must  always  be  provided  with  a  doc- 
tor and  an  apparatus  for  steam  disinfection.  Overcrowding 
should  be  avoided,  cleanliness  insisted  upon  and  a  good  supply 
of  food  arranged  for.  In  addition  to  these  general  regulations 
applicable  to  pilgrims  before  departure,  the  Egyptian  govern- 
ment now  requires  that  each  pilgrim  from  Egypt  should  have 
a  pass  with  his  correct  name  and  address  without  which  he 
cannot  again  land  in  Egypt.  This  is  especially  designed  to 
prevent  the  return  to  Egypt  of  irresponsible  vagabonds,  wand- 
ering about  from  point  to  point,  objects  of  charity  and  a 
danger  to  the  community. 

Pilgrim  ships  are  detained  in  quarantine  at  a  number  of 
points.  Vessels  from  the  South  are  quarantined  at  Kameran 
(or  Zameran)  on  the  Arabian  side  of  the  Bed  Sea,  200  miles 
within  the  Straits  of  Bab-el-Mandeb.  This  station  is  under 
the  control  of  the  Turkish  Government  and  has  usually  been 
regarded  as  hopelessly  inadequate.  Ships  from  the  North  are 
examined  either  at  Wejh  on  the  coast  of  Arabia,  half  way 
between  Jedda  and  Suez  or  at  El  Tor  on  the  Sinaitic  side  of 
the  Gulf  of  Suez.  The  station  at  El  Tor  under  the  control 
of  the  Egyptian  Government  is  entirely  satisfactory.  There 
20,000  pilgrims  can  be  eared  for.  The  station  lies  on  the 
west  coast  of  the  peninsula  of  Sinai  on  the  land  side,  com- 
pletely shut  off  from  the  adjoining  desert  by  a  high  wire  fence. 
Disembarkation  is  possible  only  by  landing  bridges,  so  that 
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the  station  is  completely  isolated,     "hi  landing  the  pi 
are  passed  into  the  disinfection  halls  which  are  -• 
clean  and  dirty  sides.     Here  on  the  dirtj 
must  completely  dis  i  douche  bath  (what  a  ti 

a  pilgrim!)  while  their  clothing  and  effects  are  dis 
Transferred  to  the  clean  si.le  the  pilgrims  are  pri 
with  their  disinfected  clothing  and  divided  up  i nt> > 

tachments  are  kept   under  obsi 
a  period  <>f  time  varying  from  three  days,  if  no  cases  of  plague 
or  cholera  existed  at  Hedjaz,  the  poinl  from  which  the. 
bark,  to  eighteen  days  if  cases  of  i1"-  disi  a-'  did  ■  ■  -t  there. 
Should  a  case  <>!'  disease  break  out  in  any  Bectii 
grims.    this    section    only    must    be    quarantined    again    for 
eighteen  days  from  the  date  of  isolation  of  the  last  . 

The  quarantine  station  at  El  Tor  is  directly  under  the 
authority  of  an  Egyptian  International  Commit 
saniiaire  tnaritimc  1 1  quaranlinaire  d'Egypte,  which  also 
maintains  a  station  I'm-  passenger  ships  at  Moses'  Wi  Us  on  the 
Sea.  Special  regulations  are  enforced  at  tie-,,  stations 
for  all  vessels  which  pass  the  Suez  Canal.  Every  .-hip  is  sub- 
■•>  medical  inspection.     Should  si,  ur  they 

are  transferred  to  isolation  hospitals  ;it  the  quarantini 
and  the  parts  of  the  ship  contaminated  by  them  disi) 
The  other  past  ithei  retained  in  quaran- 

tine if  no  doctor  or  apparatus  for  steam  disinfection  !><■  on 
board  or  may  remain  in  the  vessel  in  the  latter  event.  After 
five  to  ten  days  freedom  from  d  dp  is  allow, 

through  the  Suez  Canal  (transU  en  quarantine)  hut.  must 
not  come   in   contact   with   the  shores  of  the  canal. 

Quarantine  >r  emigrants  >imilar  in  chars 

or  pilgrims  are  now  maintained  at  a   oum   I 
particularly  in  Germany.    One  of  the  most  com 
is  that  of  the  Eamburg  American  Line  in  Hamburg. 
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pneumonic  form  it  is  the  individual  himself  who  is  dangerous, 
the  infection  spreading  from  person  to  person  through  the 
agency  of  the  plague-laden  sputum.  In  bubonic  plague 
entirely  different  conditions  are  met  with.  The  individual 
himself  is  not  dangerous.  It  is  the  infected  rodent  popula- 
tion from  which  the  disease  passes  to  man  chiefly  through 
the  medium  of  insects  (the  rat  flea  for  instance)  against  which 
quarantine  measures  must  be  directed.  Bacteriology,  however, 
has  solved  the  problem  of  but  two  of  the  five  great  quarantin- 
able  diseases  of  the  world.  For  two  of  the  other  three  at  least 
protozoology  has  furnished  the  clue.  The  investigations  in 
this  science  which  have  led  to  the  discovery  of  the  important 
facts  really  began  with  the  demonstration  by  Sir  Patrick 
Manson  that  the  disease  filiariasis  produced  by  the  nematode 
worm  Filaria  sanguinis  hominis  is  transmitted  to  man  by 
the  bite  of  the  mosquito  which  harbors  the  parasite.  This 
discovery  was  followed  by  the  work  of  Theobald  Smith  on 
Texas  fever  of  cattle  who  showed  for  the  first  time  in  the 
world's  history  that  a  protozoan  disease  was  transmitted  by 
an  insect  host,  in  this  case  the  cattle  tick.  As  a  result  of  these 
investigations  it  became  possible  for  Walter  Bead  and  his  band 
of  devoted  followers  to  prove  that  yellow  fever,  the  scourge  of 
the  New  World  as  plague  had  been  of  the  Old,  is  carried  only 
by  the  female  form  of  Stegomya  fasciata.  The  clothing,  the 
dejecta  and  the  personal  effects  of  yellow  fever  patients  are 
entirely  without  infectivity.  It  is  now  an  old  story  how  the 
application  of  the  work  of  Eead,  Carrol,  Agramonte  and 
Lazear  enabled  Wood  and  Gorgas  to  drive  yellow  fever  out  of 
Cuba,  and  Gorgas  to  keep  the  Panama  Canal  Zone  free  from 
this  disease.  Without  this  knowledge  the  Panama  Canal 
could  not  have  been  built  and  the  United  States  was  just  as 
surely  doomed  to  failure  as  was  the  Eepublic  of  France. 
Furthermore  this  knowledge  of  the  epidemiology  of  yellow 
fever  has  enabled  the  southern  ports  of  the  United  States  to 
keep  this  infection  out  of  America  and,  in  the  few  instances 
in  which  it  has  found  entrance,  notably  in  New  Orleans, 
and  in  Brunswick,  Georgia,  to  eradicate  it  without  great  loss 


of  life.  Finally  it  has  now  been  shown  by  the  work  of  Nieolle  in 
Algiers  and  by  the  investigation  of  Pickets,  Anderson  and  Gold- 
berger  in  Mexico  City  that  typhus  fever  is  also  insect-borne, 
the  hosts  of  the  unknown  parasite  in  this  case  being  the  body 
louse  (Pediculus  vestimenti)  and  the  head  louse,  (Pediculus 
capitis).  With  smallpox  we  are  still  in  the  dark  as  regards 
the  ultimate  cause  but  have  in  the  Jennerian  vaccination  an 
efficacious  method  of  protecting  the  population  and  wiping 
out  the  scourge.  Many  problems  must  yet  be  solved,  however, 
before  quarantine  can  be  perfect.  The  greatest  needs  relate 
to  diagnosis.  There  is  now  no  method  to  establish  beyond 
dispute  a  diagnosis  in  a  suspected  case  of  yellow  fever.  This 
must  still  be  done  chiefly  by  elimination.  Anderson  and 
Goldberger,  however,  have  given  the  world  the  method  of 
diagnosing  typhus  fever  by  the  inoculation  of  guinea  pigs,  a 
characteristic  reaction  occurring  with  all  cases  of  this  disease. 
The  problem  of  bacillus  carriers  is  also  an  urgent  one 
especially  in  the  case  of  cholera.  In  this  infection  Dunbar  of 
Hamburg  has  shown  that  apparently  normal  individuals  may 
harbor  and  excrete  the  bacillus  and  are  capable  of  causing 
widespread  epidemics,  a  discovery  which  Koch  hailed  as 
next  to  the  discovery  of  the  vibrio  itself,  the  most  important 
to  be  made  in  the  epidemiology  of  Asiatic  cholera.  Whatever 
else  may  be  needed  in  a  quarantine  station  the  services  of  a 
competent  bacteriologist,  with  special  training  along  certain 
lines  and  an  up-to-date  bacteriological  laboratory  with  special 
equipment  for  making  diagnoses  of  plague,  cholera,  and 
,typhus  fever,  must  be  regarded  as  essential,  as  well  as  the 
presence  in  quarantine  of  expert  physicians  who  can  recognize 
with  some  certainty  smallpox  and  yellow  fever. 
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TATTOO  MARKS  FOR  THE  [DENTIFICATIOIS  OF   \MM  Ms  l\ 

LABORATORIES. 

J''\  J.  A.  ih  nnk  i  1 1.  M,  d.,  and  A.  P.  Joni  s,  M.  D. 

the  Uunteriatl   Laboratory  of  1  .   .-  .     ■  /  hi  Johns  Hopkins  University. ) 


Various  methods  have  been  employed  for  the  identi 

of  animals  in  laboratories. 


Tattookd  Inner  Surface  "i   Rabbit's  Bab 


For  the  larger  animals,  tags  and  detailed  descriptioi 
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guineap 

fully  dee 

■  liable  than  any  of  the  means  hithi  rf 

trials  of  other  phv  mark, 

which  is  made  while  the  animal  is  under  the  influence  <>f  the 
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into  the  skin  at  an  angle  of,  perhaps, 

We  I  iting  this  method  of  indelibly  mark 

animals  for  several  months  and  are  well  pleased  with  it. 


IN  MEMORIAM. 

REGIN  \U>  HEBEB  III/.* 
I:.  \'.  ,  -  T  win.  M.  D., 
Professor  of  Clii  •  Johnt  Eopleint  1 


It  is  a  sad  but  grateful  opportunity,  th 
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and  valued  master. 
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for  the  first  time,  the  vision  of  the  medical  world  on  the  true 
nature  of  the  inflammatory  processes  occurring  so  commonly 
in  the  right  lower  abdominal  quadrant,  and  showed,  convinc- 
ingly, that  the  seat  of  primary  disturbance,  in  the  great 
maji  rity  of  instances  of  this  nature,  lies  in  the  appendix 
vermiformis.  And  along  with  this  demonstration,  he  set  forth 
in  a  masterly  manner  the  clinical  manifestations  of  the  disease. 

This  publication  came  at  a  time  when  the  world  was  well 
prepared.  Everyone  recognized  that  Fitz  had,  as  it  were,  put 
his  finger  on  the  spot.  Once  set  forth,  the  pathological  and 
clinical  sequence  of  events  seemed  almost  obvious — obvious  as 
are  so  many  great  truths  when  once  they  have  been  clearly 
enunciated.  The  sharp  light  thrown  by  Fitz  on  this  common 
and  perilous  pathological  event  brought  it  about  that  our 
countrymen  were  fully  ten  years  in  advance  of  the  rest  of  the 
world  in  their  comprehension  of  this  process,  and  in  their  skill 
and  efficiency  in  the  care  of  the  patient. 

How  many  human  beings  owe  their  lives  to-day,  more  or  less 
directly  to  Fitz,  no  one  can  tell.    Surely,  it  is  no  small  number. 

There  has  been  one  curiously  paradoxical  sequence  of  this 
great  contribution.  The  word  "  appendicitis  "  employed  by 
Fitz  in  the  course  of  this  article  was  immediately  seized  upon 
by  the  public  and  has  entered  into  universal  use,  but  not 
without  bitter  protest  from  some  who  still  shudder  at  its 
etymological  hybridism. 

It  is  an  amusing  thought  that  of  all  men,  Fitz,  the  most 
careful  and  accurate,  should  have  been  the  target  of  irritated 
critics,  because  of  the  introduction  into  medicine  of  what 
they  regard  as  an  ill-constructed  word. 

The  practical  importance  of  the  facts  set  forth  in  this  first 
contribution  has,  it  has  often  seemed  to  me,  somewhat  over- 
shadowed the  brilliancy  of  the  later  work.  In  his  studies  on 
the  appendix,  the  truth  seemed  so  nearly  ready  to  emerge  of 
itself  that  the  medical  public  grasped,  immediately,  the  sig- 
nilicance  of  the  exposition.  The  lectures  on  acute  pancreatitis, 
on  the  other  hand,  treated  of  a  subject  of  which  little  was  gen- 
erally known,  even  anatomically.  The  analysis  of  the  carefully 
collected  pathological  material,  the  discriminating  consider- 
ation of  the  clinical  features  and  the  final  synthesis  of  the  defi- 
nite, convincing  clinical  picture  of  the  disease,  acute  pancrea- 
titis, was  truly  a  great  achievement. 

How  well  I  remember  the  demonstration  by  Virchow,  nearly 
a  year  after  the  delivery  of  the  Middleton  Goldsmith  lectures, 
after  I  had  seen  acute  pancreatitis  recognized  clinically  and 
confirmed  at  necropsy — how  well  I  remember  the  demon- 
stration by  Virchow  of  the  organs  from  a  case  of  disseminated 
fat  necrosis  with  sequestration  of  the  pancreas,  accompanied 
by  the  observation  that  these  instances  were  pathological 
curiosities.  With  what  pride  I  sought  him  out  and  made  him 
familiar  with  the  little  pamphlet  which  set  forth  so  clearly 
and  so  simply  the  clinical  aspects  of  the  disease ! 

How  vivid  is  the  memory  of  Fitz's  recitations  and  dem- 
onstrations !  What  student  who  attended  them  can  forget 
the  charm  of  that  subtle  and  incisive,  but  yet  humorous  and 
not  unkindly  irony — or  rather,  perhaps,  that  ironical  face- 


tiousness  which  so  disconcerted  some  of  his  pupils  and 
colleagues,  and  so  delighted  others;  which  was,  I  am  sure, 
highly  beneficial  to  many  who  did  not  fancy  it  at  the  moment. 

One  did  not  go  to  sleep  in  Fitz's  demonstrations ! 

By  nature  of  a  careful  and  judicious  temperament,  he  was 
a  strong  man.  and  had  the  strong  man's  love  for  discussion, 
argument,  opposition.  Just  and  tenacious  of  his  opinions  as 
a  strong  man  should  be,  his  firm  mind  was  not  easily  shaken. 
But  firm  though  his  mind  was,  it  was  ever  open  to  recognize 
and  welcome  and  embrace  the  new  truth.  This  very  attitude 
of  apparent  opposition  was  one  of  Fitz's  most  stimulating 
qualities,  inciting  his  associate,  whether  student  or  colleague, 
to  keener  and  more  efficient  effort. 

At  the  necropsy  table  he  sought  to  induce  the  clinician  to 
express  a  definite  opinion  as  to  the  nature  of  the  case,  and, 
where  there  proved  to  have  been  any  failure  wholly  to  appre- 
hend the  character  or  extent  of  the  pathological  process,  he 
often  pointed  out  the  omission  in  diagnostic  procedure  or  the 
error  in  reasoning  which  had  been  responsible  for  the  incom- 
pleteness of  the  diagnosis.  This  most  instructive  and  valuable 
habit  was  trying  to  some  over-sensitive  colleagues.  But  Fitz 
was  consistent ;  he  did  not  spare  himself.  While  yet  pathologist 
at  the  Massachusetts  General  Hospital,  he  used  to  visit,  in  the 
surgical  wards,  patients  on  whom  an  abdominal  section  was  to 
be  performed,  in  order  that  he  might  compare  his  bedside 
observations  with  the  results  of  surgical  investigation.  His 
opinions  he  was  always  willing  to  express,  far  more  willing, 
sometimes,  than  those  in  attendance  upon  the  patient.  This 
habit  must  have  been  of  great  assistance  to  him  as  a  consultant 
in  later  years ;  as  an  example  to  the  house  officers  it  was  invalu- 
able. 

Fitz's  peculiar  keenness  of  intellect  inspired,  at  first,  in 
certain  of  his  students,  an  admiration  and  respect  not  untinc- 
tured  with  fear — something  akin  to  the  Ehrfurcht  of  our 
Teutonic  brethren.  But  the  element  of  fear  dissolved  into 
love  with  the  first  personal  contact.  How  simple  and  gracious 
was  his  reception  of  the  student  who,  perhaps,  with  some 
misgiving,  sought  his  counsel  in  private!  His  unfailing 
kindness  and  thoughtfulness,  his  friendly  interest  and  wise 
advice  so  freely  and  generously  given,  meant  more  to  some  of 
us  than  words  can  express. 

To  not  a  few  of  his  students,  his  teaching  and  example  were 
the  great  inspiration  of  their  school  days,  and  to  most  of 
these  men  this  inspiration  has  been  a.  lasting  and  a  growing 
influence.  There  must  be  many  who  owe  to  him  their  best 
ideals  in  medicine,  and  surely,  there  are  others  of  his  pupils 
who  have  been,  as  have  I,  so  jealous  of  his  regard  that  any  con- 
sciousness of  lapse  or  shortcoming  has  been  inevitably  asso- 
ciated with  the  sting  of  the  thought  that  they  were  unworthy 
the  confidence  of  Fitz. 

It  is  very  strange  and  sad,  the  thought  that  all  this  wealth 
of  wisdom  and  learning  and  experience  so  slowly  and  pain- 
fully acquired  through  a  long  and  active  life,  has  vanished 
in  a  moment.  It  leaves  one  with  a  sense  of  immense  empti- 
ness and  vacancy  and  waste. 
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Bui  he  has  lefl  to  mankind  a  large  legacy  in  his 
making  contributions,  and  with  his  student* 
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might  have  wished,  ent  influence  will  long  endure. 


TWO   MEN: 
GEORGE     ALEXANDER     GIBSON 
HUGH  ANGUS  STEWART.* 

By  W.  S.  Thayer,  M.  D., 

Professor  of  Clinical  Medici  iu  Hopkins 

University. 

there  came  to  as  from  Edinburgh,  a 
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him  to  prepare  the  thesis  aecessar]  For  the  acquisition  of  hi> 
doctorate  in  medicine.  This  young  Scol  brought  with  him 
letters  from  his  former  master  in  Edinburgh,  a  man  distin- 
guished  in  his  profession  and  very  dear  to  his  friends.  The 
affection  that  the  pupil  always  showed  toward  his  master  and 
the  almost  loving  interest  with  which  the  master  inquit 
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mules  which  had  been  imported  from  the  United  States.  I 
regret  to  say  that  his  opinion  of  the  moral  character  of  those 
mules  was  such  as  to  inspire  a  distrust  which  I  was  never 
able  wholly  to  shake,  as  to  the  business  probity  of  those  of 
our  countrymen  who  had  been  instrumental  in  furnishing 
these  important  engines  of  war. 

Quiet  and  modest  as  was  his  demeanor,  he  was  one  of  the 
strongest  and  most  self-sufficient  characters  I  have  ever 
known.  His  problem  once  chosen,  he  went  to  work  with  an  all- 
absorbing  energy  and  persistency.  Remarkably  resourceful, 
he  rarely  asked  assistance  or  advice.  He  framed  his  own 
plans,  devised  his  own  instruments  and  pursued  his  problem 
to  its  end  in  an  orderly  and  systematic  manner.  During  his 
first  year  in  Baltimore,  he  carried  out,  in  Dr.  Hirschfelder's 
laboratory,  the  excellent  piece  of  work  on  the  pulse  and  blood 
pressure  changes  in  aortic  insufficiency,  which  earned  him  his 
degree  of  M.  D.  and  a  gold  medal. 

After  returning  to  Edinburgh  to  receive  his  well-earned 
honors  he  came  again  to  Baltimore  in  the  fall  as  my  assis- 
tant. His  duties  in  this  capacity  were  numerous  and  not 
always  easy,  but  he  found  time,  nevertheless,  to  carry  out 
some  exceedingly  interesting  and  ingenious  experiments  which 
apparently  demonstrated  that  the  circular  muscle  fibres  below 
the  aortic  and  pulmonary  valves  enter  into  contraction  slightly 
later  and  remain  in  contraction  somewhat  longer  than  the  rest 
of  the  ventricular  muscle.  In  the  course  of  this  work,  he 
showed  remarkable  mechanical  ingenuity  in  devising  a  deli- 
cate instrument  for  the  graphic  registration  of  these  muscular 
contractions.  Why  these  experiments  were  not  recorded  1 
have  never  known.  Stewart  was  not  one  who  rushed  into 
print  and  it  is  probable  that  he  felt  that  there  was  still  some- 
thing lacking  to  make  the  demonstration  complete  and  his 
results  unassailable. 

He  was  an  admirable  assistant,  ready,  understanding,  far- 
seeing,  and  he  soon  showed  himself  to  be  a  man  of  excellent 
clinical  judgment.  His  most  valuable  qualities  were,  I  should 
say,  his  self-sufficiency  and  his  independence.  Deferential, 
never  obtruding  his  opinion,  he  always  knew  his  own  mind, 
and  if  the  opportunity  offered,  he  expressed  his  views,  whether 
or  not  they  agreed  with  those  of  his  superior  officer.  He  was 
fond  of  argument,  showing,  in  rather  high  degree,  an  in- 
clination to  take  up  opposition  to  any  sharply  enounced 
proposition,  a  tendency  which  was  so  striking  in  an  honored 
leader  of  the  medical  profession  in  America,  whose  untimely 
death  we  have  so  recently  had  to  mourn — my  dear  old  master 
and  friend,  Dr.  Fitz.  But  there  is  no  more  valuable  habit 
of  mind  than  this  when  it  is  associated  with  a  fundamentally 
open  and  judicial  temperament;  it  is  an  attitude  which,  as  I 
have  often  said  of  Fitz,  is  characteristic  of  the  strong  man — 
and  Stewart  was  a  strong  man. 

I  can  see  him  now:  We  were  perhaps  discussing  some 
question  of  interest,  and,  in  my  enthusiasm,  I  had  expressed 
my  views  at  some  length  and  rather  positively.  Stewart  had 
listened  with  perfect  deference  but  when  I  was  done,  he  would 
lower  his  head  a  little,  as  if  he  were  about  to  charge  some 
obstacle,  and  in  a  quiet,  determined  manner,  with  a  slight 
Scotch  accent,  he  would  say,  "  I  don't  think  so " — and  he 


was  generally  able  to  give  good  reasons  why  he  did  not  think 
so. 

After  a  year's  service  as  Assistant  Resident  Physician, 
Stewart  became  Assistant  in  Pathological  Physiology  in  the 
Johns  Hopkins  University,  and  a  Fellow  of  the  Rockefeller 
Institute.  During  this  year,  he  carried  out  with  Dr.  King 
some  important  experiments  in  which  it  was  shown  that  the 
toxic  element  of  the  bile,  that  which  causes  the  lowering  of  the 
blood  pressure  and  the  slowing  of  the  heart,  lies  in  the  pig- 
ments and  not,  as  is  still  so  commonly  asserted,  in  the  salts. 
Following  this,  Stewart  published  an  interesting  note  on  "  The 
Dextrose  Consumption  by  the  Isolated  Perfused  Human 
Heart." 

In  1909,  he  left  Baltimore  to  become  the  Associate  of  Dr. 
MacCallum,  as  Assistant  Professor  of  Pathological  Anatomy 
in  Columbia,  and  it  was  with  most  sincere  regret  that  we 
parted  with  him.  That  which  he  accomplished  in  these  last 
four  years,  I  need  not  tell  you. 

Stewart  had  always  desired  eventually  to  enter  into  clinical 
medicine,  and  alongside  of  his  experimental  study  in  the 
laboratory  and  his  teaching,  he  kept  in  touch  with  the  patient 
at  the  bedside  in  St.  Luke's  Hospital.  In  medicine  his 
especial  interest  was  in  the  study  of  the  circulatory  system, 
an  interest  stimulated,  undoubtedly,  by  his  work  with  Gibson. 
The  list  of  his  valuable  contributions  shows  how  consistently 
he  pursued  the  course  that  he  had  chosen  at  the  outset. 

To  all  he  seemed  a  man  of  exceptional  promise,  one  who 
must  surely  have  made  his  mark. 

The  master,  essentially  a  clinical  observer,  had  impressed 
upon  the  pupil  the  desirability,  in  the  new  day,  of  preparing 
himself  for  a  career  in  medicine  by  years  of  fundamental 
study  and  research,  that  he  might  be  fitted  properly  to  direct 
the  many  activities  of  a  modern  medical  clinic.  And  there 
were  few  men  in  America  better  fitted  for  such  a  career  than 
was  Stewart  at  the  time  of  his  death.  Reserved,  undemonstra- 
tive, retiring  as  he  was,  it  was  not  difficult  to  see  that  Stewart 
was  a  man  of  really  deep  feeling  and  of  rare  loyalty.  For 
Stewart  was  a  man — a  man  in  the  purest  and  best  English 
sense  of  the  word — a  man  on  whom  one  felt  instinctively  that 
he  could  rely  in  any  emergency.  And  after  all,  is  it  not  this 
which  means  most  to  us  in  this  world  ?  What  skill,  what  bril- 
liancy, what  powers,  what  accomplishments  move  use  as  do 
those  qualities  of  sturdy  and  efficient  self-reliance  and  courage, 
and  honesty  and  directness  which  go  to  make  a  man !  What 
triumph  of  genius  stirs  us  as  deeply  as  does  the  simple  story  of 
a  Scott  and  an  Oates  ! 

And  with  all  his  ability  and  his  talents,  it  is  this  inde- 
finable essence  of  manliness  that  appeals  to  us  most  profoundly, 
as  we  think  of  the  fine  fellow  in  whose  memory  we  meet  today. 
There  are  few  of  us  who  knew  him  who,  in  our  hearts,  have 
not  more  than  once  said,  "Would  that  I  were  a  little  more 
like  Stewart !  " 
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By  1  Ir.  I  'win  I.  M  LCHT. 
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I  should  earnestly  recommend  every  one  desiring  to  trace 
the  history  of  some  medical  subject  hark  into  antiquity  to 
consult  this  book.  There  are  but  few  subjects  in  medicine 
upon  which  it  does  not  touch.  Here  is  a  brief  resume  of  its 
contents : 

The  first  chapter  treats  of  the  physician  in  general,  his 
position,  education  and  training. 

The  second  chapter  contains  extremely  interesting  data  on 
anatomy  and  physiology,  covering  over  one  hundred  pages. 

The  third  chapter  treats  of  general  pathology  and  therapy. 

The  fourth  chapter  deals  with  special  pathology  and  therapy. 

The  fifth  chapter  is  on  surgery.  Here  we  have  a  descrip- 
tion of  various  kinds  of  wounds,  different  operations,  sleep- 
ing medicines,  etc. 

The  sixth  chapter  deals  with  diseases  of  the  eye. 

The  seventh  chapter  contains  some  extremely  interesting 
information  about  ancient  dentistry. 

The  eighth  chapter  is  on  diseases  of  the  ear. 

The  ninth  chapter  is  on  diseases  of  the  nose. 

The  tenth  chapter  describes  a  number  of  nervous  affections, 
epilepsy,  hysteria,  headaches,  palsies,  sciatica,  etc. 


The  eleventh  chapter  is  devoted  to  a  consideration  of  some 
psychiatric  conditions. 

The  twelfth  chapter  treats  of  skin  diseases. 

The  thirteenth  and  fourteenth  chapters  deal  with  gyne- 
cology and  obstetrics. 

The  fifteenth  chapter  is  a  discussion  of  materia  medica  and 
pharmacology. 

The  sixteenth  chapter  is  a  very  important  and  interesting 
one  on  legal  and  social  medicine. 

The  seventeenth  chapter  is  a  treatise  on  hygiene. 

The  eighteenth  chapter  is  on  dietetics. 

Last  but  not  least  important  of  all,  the  book  contains  a  com- 
plete bibliography. 

I  do  not  intend  to  take  more  of  your  time,  by  going  into  a 
detailed  description,  but  if  these  few  remarks  may  serve  to 
impress  upon  your  memories  the  title  of  this  book,  I  am  sure  I 
have  not  spoken  in  vain,  and  I  know  that  it  will  be  a  most 
acceptable  tribute  to  the  memory  of  my  friend,  its  author. 


PROCEEDINGS  OF  SOCIETIES. 


THE  JOHNS   HOPKINS   HOSPITAL  MEDICAL  SOCIETY. 
November  8,  1913. 
Interpretation  of  the  Auscultatory   Blood   Pressure  Sounds.     Dr. 
D.  R.  Hooker  and  Mr.  J.  D.  Southwobth. 

The  accuracy  of  KorotkofFs  method  for  the  determination 
of  diastolic  arterial  blood  pressure  in  man  has  been  questioned 
on  the  ground  of  clinical  and  experimental  observations.  The 
authors  obtained  a  graphic  registration  of  the  vascular  sounds 
by  the  use  of  a  telephone  and  capillary  electrometer  (method 
of  Einthoven  and  Gehik)  and  compared  them  with  a  syn- 
chronous graphic  record  of  the  excursions  of  the  lever  of  an 
Erlanger  sphygmomanometer.  In  sixteen  records  from  four 
normal  individuals  there  was  perfect- agreement  between  the 
two  records  for  the  points  of  systolic  and  diastolic  pressures. 
Several  of  these  records  were  exhibited.  Tests  of  the  delicacy 
of  the  method  of  sound  registration  convinced  the  authors 
of  its  reliability;  and  they  therefore  concluded  that,  at  leas! 
in  the  cases  observed,  the  auscultatory  method  is  reliable  for 
the  determination  of  the  diastolic  as  well  as  of  the  systolic 
arterial  blood  pressure  in  man. 

DISCUSSION. 

Dr.  Barker:  Since  the  appearance  of  KorotkofFs  publica- 
tions we  have  been  using  the  auscultatory  method  of  deter- 


mining bliMid  pressure  in  the  clinic  here,  especially  for  the 
diastolic  pressure.  Dr.  Hirschfelder  and  I  were  very  interested 
in  the  method  and  found  it  clinically  accurate.  At  our 
request  Drs.  Engle  and  Allen  controlled  the  method  with  the 
Erlanger  instrument.  They  found  the  maximal  pressure  to 
be  entirely  accurate  when  determined  by  the  auscultatory 
method ;  the  minimal  pressure  agreed  within  5  mm.  of  mer- 
cury. The  method  is  not  applicable  in  cases  of  aortic  insuffi- 
ciency on  account  of  the  sound  audible  over  the  artery  even 
when  no  pressure  is  applied  in  the  cuff. 

There  has  been  some  dispute  as  to  the  exact  moment  which 
corresponds  to  the  minimal  pressure.  As  the  minimal  pres- 
sure is  approached  on  the  way  down  from  the  maximal  pres- 
sure one  hears  first  certain  murmurs  over  the  artery,  then  a 
sudden  accentuation  of  the  sound,  a  little  lower  an  enfeeble- 
ment  of  the  sound,  and  then  a  disappearance  of  the  sound 
altogether.  The  last  three  phases  do  not  cover  a  variation 
of  more  than  a  few  millimeters  of  pressure  so  that  for  clinical 
purposes  it  is  really  unimportant  which  point  of  the  three  is 
chosen  to  represent  the  minimal  pressure.  It  would  be  inter- 
esting, however,  for  scientific  purposes  to  determine  by  Dt. 
Hooker's  method  which  one  of  these  three  points  corresponds 
precisely  to  the  minimal  pressure. 
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Manual  of   Human    Emhryolorjy.     Edited   by   Franz   Km 
Franki.yv  S.   Mail.     In  two  volumes.     Volume  II,  wll 
illustrations.    $in.00     {Philadelphia  and  London:  J.  B.  Lippin- 
COtt  Company.  / 

The  editors  explain  In  the  preface  that  the  delay  of  more  than 
one-half  of  a  year  beyond  the  expected  time  of  publication  of  this 
volume  is  partly  due  to  the  fact  that  the  sections  on  the  heart, 
blood  vessels  and  sense  organs  were  completed  by  others  than 
those  who  originally  undertook  the  work  of  writing  them.  In 
justice  to  some  of  the  authors  in  the  matter  of  literature  references. 
It  should  be  stated  that  their  articles  were  finished  more  than  a 
year  before  the  publication  of  the  book. 

Dr.  Streeter  discusses  the  development  of  the  nervous 
under   four   subdivisions:     (1)    Histogenesis   of   nervous 
(2)  Central  nervous  system,  (3)   Peripheral  nervous  system,  (4) 
Sympathetic  system. 

In  the  description  of  the  structure  of  the  neuroglia  and  partly 
in  the  histogenesis  he  follows  the  work  of  Hardesty.     In  I 
cussion  of  the  various  theories  of  the  histogenesis  of  i 
proper  credit  is  given  to  Harrison's  work,  which  Streeter 
as  proving  that  the  outgrowth  theory  of  Hlfi  is  con 
derives  the  sheath  cells  from  the  ganglioi  advocates  the 

theory  that  the  T-shaped  processes  of  ganglion  cells  are  due  to 
branching  rather  than  to  approximation  by  unequal  growth  of  the 
perikaryon.     Contrary   to   former   opinion,   he   considers   that   a 
neurolemma  is  present  on  the  nerve  fibers  of  the  central  i 
system. 

In  referring  to  the  optic  evagination  as  constituting  tl 
ball,"  he  makes  an  erroneous  use  of  the  term.    We  notice  the  omis- 
sion of  the  epithalamus  in  the  list  of  the  derivatives  of  the  dien- 
cephalon  and  the   inconsistent  use  of  the  terms  ventral,  dorsal, 
anterior  and  posterior,  diencephalon  and  thalamencephalon. 

Streeter  favors  the  views  that  the  rhombic  grooves  are  branchio- 
meric  rather  than  neuromeric.  as  hitherto  considered. 

On  page  40  the  lamina  !■  n  of  as  forming  the 

anlage  of  the  rhinencephalon  and  on  page  47  line  7  he  - 
depression  for  the  organ  of  sni'  11  appears  lateral   to  the  lamina 
terminalis."  and  on  i  "in  embryos  under  four 

old  the  rhinencephalon  can  only  be  recognized  as  the  space  I 
the  lamina  terminalis  and  the  internal  ridge  formed  by  the  corpus 
striatum." 

He  is  in  agreement  with  Patterson  that  the  dorso-median 
of  the  spinal  cord  is,  to  some  extent  at  least,  formed  bj 
tion  of  part  of  the  neural  canal. 

The  description  of  the  development  of  the  pltuitai 
bodies  is  not  very  satisfactory  u 
sprouts  "  is  certainly  open  to  objection. 

In  the  development  of  the  Interforehrain  rommis 
follows  the  descriptions  of  Smith  and  Marchand.     If 
that  the  term  fissure  in  contradistinction  to  sul 
the  Sylvian  and  longitudinal  will  probably  no- 
Is  no  consideration  of  the  development  of  the  Individual  I 

The  description  ol 
Hies  Is  based  chiefly  on  tl 
the   case   of   the    cranial    i 
followed  so  far  as  no 
as  ectodermal  in  orisin  without  any  reservation. 

A  few  minor  erroi  1.  as  the  omission  ol 

on  page  56.  line  4.  and  the  incom 

The  subject  on  the  who!- 
of  vision  and  is  quite  satisfactory.    Many  of  the  num-  i 
tlons  are  original. 

Zuckerkandl.  who  is  especially  well  Qtti 
contributes  a  short 


chromaffin  or) 

tnpatho- 
chromaffin  tissue    and  rails  attention  I  -al  im- 

portant 

mat*. 

Fra'  •  of  the 

organ-  i 
not  sen  that  an  unpaired  olfactoi 

•  Ith  Ills  as  • 
of  the  ]■■ 
origin,  and  ol 

destroyed  in  the  adult  bj  frequently  n 

Is  called  to  th.  ist  and 

by  hypertrophy  form  tumor-Ilk-  of  the 

section  on   the  nose  folio  ,nd   Inadequate   account   of 

malformations  in  tl  on.     The  Illustrations  are  drawn 

largely  from  Peter  and  Killlan. 

In  the  section  on  I  .intalns 

that  all  attempts  it> 
Invertebrate  I  to  the 

fact  that  all  ca f  cololwma  cannot  I  failure 

of  the  closure  of   the  chorlolda  -it   and 

lcrraal 
outer  layer  of  the  optic  cup.  and  the  description  of  Fleischer  and 
Matys  as  to  the  development  of  the  larhrymal  paasagi 
I  to  the  lack  of  a  sal  tunt  In  man  •■ 

ment  of  the  ocular  muse  lis  and  U  lllty  of  a  much  more 

complete  study  of  thi 
throwing  light  on  tl.- 

The  n  I  W.  His.  Jr 

middle  ear.  and   Hi-'  and    S 

of  the  aurlcli 
credulity  of  the  antJ 
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In  thi  il  F.  T. 
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from  Johl 
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addition. 
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as  possibly  a  rudimentary  internal  gill.  Stohr's  view  that  the 
lymphocytes  of  the  tonsil  are  derived  from  epithelium  is  favored, 
and  that  the  carotid  fcody  is  from  the  chromaffin  system  rather  than 
branchiogenetic.  He  introduces  the  term  ultimo-branchial  body 
for  the  lateral  part  of  the  thyroid.  The  statement  that  the  widely 
divergent  opinions  of  various  authors  concerning  the  condition 
of  the  post-fetal  thymus  is  due  to  accidental  involutions  during 
illness  is  not  a  satisfactory  explanation  to  the  writer.  On  page 
467  the  term  cervical  is  used  by  mistake  for  cortical.  The  reader 
of  this  section  is  left  with  the  impression  that  our  knowledge  of 
the  subject  is  in  an  unsatisfactory  condition. 

Grosser  considers  the  lung  anlage  symmetrical  and  in  this 
disagrees  with  the  work  of  Norath  and  Flint  and  believes  that 
no  final  statement  can  at  the  present  time  be  made  as  to  Whether 
the  branching  is  monopodial  or  not.  The  illustrations  are  numer- 
ous and  drawn  from  several  sources. 

The  development  of  the  blood  and  vascular  system  is  treated  by 
several  authors.  Minot  contributing  the  part  on  the  blood,  Tandler 
dealing  with  the  heart,  Evans  with  the  vascular  system,  and  Sabin 
the  lymphatic  system. 

Minot  justly  arraigns  the  present  nomenclature  of  the  blood  cells 
and  blames  the  clinicians  largely  for  the  unscientific  terminology. 
He  boldly  discards  the  old  terms  and  proposes  an  entirely  new  one, 
dividing  the  erythrocytes,  a  group  term,  into  the  ichthyoids, 
sauroids  and  blood  plastids  (non-nucleated  form).  He  considers 
the  primitive  mesamceboids  as  the  ancestors  of  all  blood  cells  and 
therefore  red  and  white  corpuscles  arise  monophyletically.  He 
states  clearly  what  we  know  and  do  not  know  about  blood  develop- 
ment.   The  leucocytes  are  divided  into 

r  non-granular 
■\  ["fine  granules 

I  granular  J  coarse  granules 
I  degenerating 

Eosinophile  granules  he  considers  devoured  fragments  of  red 
blood  cells  and  not  endogenous  in  origin.  He  holds  the  opinion 
that  genuine  blood  platelets  occur  only  in  mammals  and  follows 
Wright's  theory  of  the  development  of  the  platelets.  On  page  511, 
line  13,  evidently  by  is  intended  for  but.  On  the  whole  this  section 
is  the  most  original  in  the  methods  of  presentation,  most  stimulat- 
ing in  ideas  and  one  of  the  best  in  the  book. 

Tandler  largely  follows  Mollier  on  the  early  development  of  the 
heart  and  Born  on  the  later  development.  He  describes  in  great 
detail  the  bends,  twists,  constrictions,  etc.,  but  does  not  always 
state  the  age  of  the  embryo  in  relation  to  the  development  stages 
described.  On  page  42,  line  2,  the  term  fibrous  is  hardly  a  good 
histological  term  as  used  here.  The  histogenetic  changes  are  not 
very  thoroughly  considered  and  a  brief  discussion  of  the  anomalies 
of  the  heart  would  be  a  desirable  addition.  On  page  543  the  text 
reference  should  be  fig.  377,  instead  of  397. 

The  section  ou  the  development  of  the  vascular  system  contrib- 
uted by  Dr.  Evans  is,  to  a  large  extent,  original  and  is  a  very  ex- 
cellent presentation  of  a  difficult  subject.  The  illustrations  are 
numerous  and  for  the  most  part  very  good.  The  introductory  part 
is  a  general  discussion  of  the  origin  of  blood  vessels,  and  the  second 
part  deals  with  the  special  development  of  the  vascular  system  and 
chiefly  with  the  main  vascular  trunks.  He  considers  that  it  is 
impossible  yet  to  give  a  decisive  answer  to  the  question  of  the 
origin  of  the  blood  vessels  in  the  body,  but  his  account  indicates 
that  already  considerable  is  known  and  that  recent  additions  are 
extensive,  especially  as  indicating  the  method  of  transformation 
of  the  primitive  blood  vessels  into  the  adult  type. 

He  formulates  the  fundamental  conception  of  the  development 
of  blood  vessels  essentially  as  follows:  Blood  vessels  tend  always 
to  be  laid  down  in  multiple  capillary  anlage  rather  than  single 
trunk-like  forms,  and  the  trunks  are  made  by  the  preservation  and 
enlargement   of   some   vessels,    while   the   others    disappear   and 


hydrodynamic  grounds  determine  what  part  of  the  plexus  shall 
be  preserved  as  vascular  trunks.  The  strong  growth  of  a  region 
drawing  the  blood  to  it,  and  the  tendency  of  the  blood  stream  to 
take  the  shortest  path,  constitute  some  of  these  hydrodynamic 
factors. 

The  following  errors  were  noted :  On  page  606  T.  a.  of  the  plate 
subscription  is  lacking  in  the  legend  of  the  illustration.  On  page 
588  we  notice  the  incorrect  spelling  posses;  on  page  641, 
perisodactyle ;  on  page  643,  cerical,  and  on  page  690,  branchial  for 
brachial.  On  page  641,  line  12,  upper  is  a  very  poor  substitute  for 
dorsal. 

The  chapter  on  the  development  of  the  spleen  and  lymphatics  by 
Dr.  Sabin  will  be  especially  interesting  to  American  anatomists  who 
have  followed  the  controversy  as  to  the  method  of  lymphatic  de- 
velopment. She  adheres  steadfastly  to  the  sprouting  theory.  We 
notice  on  page  740  the  error  in  synecytium.  This  article  is  well 
illustrated  and  is  a  satisfactory  presentation  of  the  subject. 

W.  Felix,  in  a  long  section  of  some  230  pages,  gives  a  very 
elaborate  discussion  of  the  development  of  the  urinogenital  organs. 
The  illustrations  are  numerous  and  many  are  original.  He  con- 
siders that  the  first  six  pronephric  segments  show  dysmetamerism 
and  that  the  pronephros  is  better  developed  in  man  than  any  other 
mammal,  lacking  only  the  internal  glomerulus. 

On  page  800  we  find  the  statement  that  the  pronephros  extends 
from  the  fifth  cervical  to  the  third  thoracic  segment,  and  on  page 
819  that  the  pronephric  tubules  are  never  found  caudal  to  the  first 
thoracic  segment.  An  elaborate  table  is  given  showing  the  length 
of  the  mesonephros  expressed  in  segments  and  the  number  and 
position  of  the  mesonephric  tubules.  Also  attention  is  called  to 
the  important  fact  that  a  cystic  kidney  may  be  due  to  a  failure  of 
the  terminal  collecting  tubules  to  find  and  fuse  with  the  interme- 
diate tubules.  The  post-fetal  growth  changes  of  the  kidney  are  de- 
scribed and  finally  kidney  malformations  are  discussed.  The  view 
Is  held  that  in  man  the  bladder  is  ventro-cloacogenic  rather  than 
allantoidogenic,  and  that  there  is  no  internal  descent  of  the  testis 
or  ovary.  We  note  that  no  embryological  explanation  for  ectopia 
vesicae  is  offered. 

The  volume  closes  with  a  discussion  by  Keibel  of  the  interde- 
pendence of  the  various  developmental  processes,  accompanied 
by  a  comparative  table.  A  literature  list  follows  each  section 
throughout  the  book. 

This  volume  is  even  less  adapted  than  the  first  as  a  text-book  for 
students,  but  as  a  reference  book  it  is  unquestionably  a  classic  and 
should  be  in  the  hands  of  all  anatomists  and  biologists.  Mistakes 
are  few  and  there  is  little  for  criticism  and  the  reduplication 
which  is  a  natural  result  of  multiple  authorship  is  not  excessive. 
Anatomists  everywhere  will  regret  that  Dr.  Mall  is  not  a  contrib- 
utor to  this  volume. 

Oxford  Medical  Publications:  Gout.  By  James  Lindsay,  M.  D. 
$1.50.  (London:  Henry  Frowde  and  Hodder  <£-  Stroughton, 
1913.) 

American  physicians  and  medical  students,  who  have  few  op- 
portunities to  see  cases  of  gout,  will  find  this  work  in  excellent 
resume  of  the  subject.  In  a  brief  but  clear  and  comprehensive 
review  of  the  subject  the  author  brings  out  the  essential  points  in 
his  discussion  of  its  aetiology,  pathology,  symptoms  and  treatment. 

Headache.  By  Dr.  Siegmund  Auerbacu.  Translated  by  Ernest 
Playfair,  M.  B.  $1.50.  (London:  Henry  Frowde  and  Hodder 
&  Stroughton,  1913.) 

Symptoms  are  not  as  frequently  or  carefully  considered  by  stu- 
dents as  diseases,  but  a  thorough  study  of  a  symptom  may  often 
elucidate  fully  the  whole  trouble.  How  many  physicians  or  stu- 
dents, when  a  patient  complains  of  headache,  really  stop  to  con- 


Mabch,  1914.] 


JOHNS    HOPKINS    HOSPITAL    BULLETIN. 


sider  what  this  symptom  may  indicate — how  it 

are  affected,  etc.     Headache  is  only  a  certain  form  of  pain,  and 

pain  no  matter  where  situated  is  but  a  symptom,  and  prat 

must  learn  to  look  at  it  so,  and  remember  that  every  symi  I 

its  cause,  and  that  he  will  not  euro  the  cause  by  simply  eliminating 

the  pain  with  some  form  of  an; 

common  we  are  all  apt  to  consider  it  but  a  1 1 

rarer  instances  where  the  pain  is  persistent  or  Bevere,  and  as  a 

result  our  treatment  of  h».;  ruently  worse  than  I 

all,  for  we  treat  it  without  due  thought.    For 

clans,  who  haven't  a  clear  idea  of  the  various  forms  and  nature  oi 

headache,  and  how  it  should  be  treated,  this  well-written  < 

of  Auerbach  will  be  most  helpful.    The  following  is  his  cl 

tlon  of  headaches:    A.  The  more  independent  forms   (migraine, 

neurasthenic,  rheumatic  I  :    B.  Those  associated   with   di 

individual  organs  i  brain,  special  s.  nses,  digestive  tract,  kli 

C.  Those  in  general  diseases;    and    D.  Contractions  of   different 

forms.    The  book  is  not  too  long  for  a  busy  doctor  to  read  through 

with  care,  and  yet  the  subject  is  so  lucidly  handled  as  to  give  the 

reader  a  very  clear  idea  of  not  only  its  variety,  but  its  importance. 

The  Modem  Hospital.  By  John  Allah  Hobksbt,  U  D.,  and  Rich- 
Aim  E.  Schmidt,  Architect  Illustrated.  (Philadelphia  and 
London:  IV.  B.  Saunders  Company.   : 

This  volume  of  over  600  pages  is  an  exhaustive  work  on   the 
inspiration,  architecture,  equipment  and  operation  of  hi 
The  authors  have  treated  the  subject  in  detail  and  t 
"The  Surgical  Operating  Room,"   "  Business   Management"  and 
"  Purchase  of  Supplies  "  are  especially  good. 

In  a  work  of  this  kind  it  is  doubtful  if  the  authors  should  enter 
into  the  description  and  detail  of  the  administration  of  ai 
ics,  of  the  uses  of  hydrotherapy  and  of  minor  surgical  technic. 
Such  subjects  are  more  in  the  realm  of  therapeutics  am! 
than  of  hospital  administration.     In  many  instate 
seems  to  be  a  lack  of  finality  of  discussion  in  certain  .- a 
leaving  the  reader  in  doubt  as  to  the  correct  course  to  i 
More  space  could  well  have  been  given  to  the  subject  ol 
service  and  outpatient  work — branches  of  hospital  admii. 
which  have,  of  late,  assumed  large  proportions. 

\t  the  same  time  the  book  fills  a  longfelt  want.     The  illustra- 
tions are  very  good.  I 
an  interesting  manner. 

Medical  and  Surgical  /.•.;/<// n  a)  I'hihi- 

d-lphia.     Vol.  I.     (Philadelphia: 
1913.) 

It  is  a  pleasure  to  note  the  ap] 
from    this  hospital.       All   larg< 
similar  volumes  annually,  for  in  I 
work  secures  a  recognition,  which  It  would  i 
tain.    The  larger  numtx  r  this  volumi 

and  a  few  of  them  b 
of  them  are  Illustrated,  and  thi  r 
tive  of  different  parts  of  the  hospital.     I 
worthy  of  this  well-known  and  highly  • 

A  Manual  of  Otology.    rt> 

tion.   ; 

and  Philadelphia 

The  merits  of  this  manual  have  long  sine 
the  profession,  and  the  present  edition,  with  ne*    l 
continue  its  popularity, 
subject  is  attractive,  and  makes  I 
student  and  general  practitioner,  who  is  ol  1 1  - 
tlons  on  the  ear. 


Oenito 
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Though  the  word  |  book, 

yet  in  t 

;\  work. 

simply   indicating    . 

book  i!  so  far 

as  Portner  an 

The  tlli;   • 
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as  printed  in 
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of  cancer.  It  is  fortunate  for  specialists  that  these  very  handsome 
books  are  sold  at  such  a  comparatively  cheap  price.  Both  volumes 
contain  numerous  fine  illustrations. 

The  Microtomist's  Vade-Mecum.    By  Arthur  Bolles  Lee.    Seventh 
Edition.     $4.     (Philadelphia:  P.  Blakiston's  Son  d  Co.,  1013.) 

This  is  a  book  every  microscopical  laboratory  worker  will  find 
most  useful  to  have  close  at  hand.  Lee  has  complied  practically 
all  the  useful  methods  of  staining  and  preparing  microscopical 
specimens,  and  keeps  his  well-known  work  up-to-date  by  including 
all  the*  newer  means  that  have  proved  themselves  of  value.  It  is 
excellently  well  arranged  and  has  a  good  index  so  that  its  users 
can  readily  find  what  they  need,  and  if  they  so  desire  look  up  the 
original  papers  in  which  the  methods  are  described. 

International  Clinics.    Vol.  III.     Twenty-third  Series.     1913.     $2. 
(Philadelphia  and  London:   J.  B.  Lippincott  Company.) 

The  largest  clinic  is  by  Gwyn  of  Philadelphia  on  the  "  Treatment 
of  Pneumonia";  it  is  an  interesting  paper  as  showing  the  results 
achieved  with  different  forms  of  treatment  during  one  winter  at 
the  Philadelphia  Hospital. 

Daniel  of  London  writes  at  length  on  "  Gastrointestinal  Tox- 
aemia," and  Abrams  of  San  Francisco  writes  on  the  value  of  the 
concussion  of  the  seventh  cervical  spine  for  stimulating  the  heart- 
reflex,  what  he  calls  his  method  of  "  vertebral  reflex  therapy." 

All  the  clinics  treat  of  subjects  of  perpetual  interest  from  one 
point  or  another  to  the  physician  and  surgeon,  and  introduce  to 
many  readers  new  methods  of  treatment  which  may  help  to  make 
their  practice  better  if  carefully  studied. 

Diet  in  Health  and  Disease.    By  Julius  Friedenwald,  M.  D.,  and 
Joiix  Ruhkah,  M.  D.     Fourth  Edition,  Thoroughly  Revised 
and  Enlarged.  $4.   (Philadelphia  and  London:  W.  B.  Saunders 
Company,  1913.) 
This  is  the  most  helpful  book  on  the  subject  in  English  for  the 
general  practitioner  and  student,  and  can  be  warmly  commended. 
The  new  edition  is  evidence  of  its  wide  and  well-deserved  popu- 
larity.    It  is  dedicated  to  Sir  William  Osier,  and  its  fitting  place 
on  the  bookshelf,  is  next  to  the  latter's  "  Practice  of  Medicine." 

Obstetrics  for  Nurses.    By  Joseph  B.  DeLee,  M.  D.     Fourth  Edi- 
tion, Thoroughly  Revised.    $2.50.     (Philadelphia  and  London: 
IV.  B.  Saunders  Company,  1913.) 
It  is  evident  that  this  work  has  found  favor  with  nurses  or  it 
would  not  appear  in  a  fresh  edition;  but  for  them  it  seems  to  us 
too  long  and  too  detailed  in  parts,  while  for  students  ^although 
not  primarily  written,  yet  considered  by  the  author  as  valuable 
for  them,  the  book  is  insufficient.    It  is  a  pity  that  both  the  author 
and  publishers  show  so  little  taste  in  the  illustrations;  even  in  a 
medical  work  to  open  on  such  a  frontispiece  as  is  here  found  is 
not  artistic,  and  others  of  the  drawings  might  have  been  made 
more  comely. 

Essentials  of  Prescription  Writing.  By  Caey  Egglestox,  M.  D.  $1. 
(Philadelphia  and  London:  W.  B.  Saunders  Company,  1913.) 
The  "  essentials "  are  here  compressed  into  very  brief  space, 
too  brief  for  the  book  to  be  really  useful  except  to  those  who  desire 
only  the  merest  outline.  It  is  not  nearly  so  good  as  Mann's  small 
work  on  the  same  subject  which  has  long  been  the  standard,  and 
is  short  enough. 

Gray's   Anatomy:    Revised  and  Reedited.     By  Robert  Howden, 

M.  B.,  etc.    Illustrated.     (Philadelphia  and  New  York:  Lea  & 

Febigcr,  1913.  i 

There   is   probably   no   American  or   English   text-book   in   any 

branch  of  medicine  so  deservedly  popular  as  Gray's  Anatomy,  or 


one  that  has  passed  through  so  many  editions.  This  is  a  new 
American  from  the  eighteenth  English  Edition.  The  essential 
alteration  adopted  by  Howden  is  the  use,  practically  throughout, 
of  the  B.  N.  A.  He  has  added  some  new  illustrations,  and  made 
some  changes  in  the  arrangements  of  the  paragraphs  on  Surface 
Anatomy.  It  is  to  be  hoped  that  until  some  better  anatomy  is 
written,  which  is  not  a  likely  probability,  that  Gray's  will  remain 
henceforth  without  further  changes.  There  is  a  danger  that  more 
changes  would  injure  it.  His  anatomy  was  a  masterpiece,  and  to 
tamper  with  such  a  work  is  likely  to  do  it  harm.  It  would  be 
interesting  to  know  what  opinion  Gray  would  have  of  his  work 
in  its  present  form.  The  adoption  of  the  B.  N.  A.  is  undoubtedly 
to  be  commended.  The  other  changes  will  or  will  not  be  approved 
in  accord  with  the  individual  reader's  feelings. 

Diagnosis  in  the  Office  and  at  the  Bedside.     By  Hobart  Amoby 
Hare,  M.  D.     New  (7th)   edition,  thoroughly  revised  and  re- 
written.   Illustrated.    $4.     (Philadelphia  and  New  York:  Lea 
d-  Febiger,  191',.) 
Under  a  somewhat  altered  title  Hare's  well-known  work  appears 
for  the  seventh  time,  somewhat  abbreviated  because  practically  all 
laboratory   methods  of  diagnosis  purposely  have  been   omitted. 
The  book  has  been  appreciated  in  the  past,  and  will  continue  to  be 
in  the  future,  for  the  author's  method  of  presentation  is  one  that 
is  attractive  to  many  students.     This  "  Diagnosis  "   is  a  useful 
clinical  guide. 

Treatment  of  Internal  Diseases  for  Physicians  and  Students.    By 
Prof.  Noreert  Ortnek.    Edited,  with  additions,  by  Nathaniel 
Bowditch  Potter,  M.  D.    Translated  by  Frederic  H.  Bartlett, 
M.  D.    $5.     (Philadelphia  and  London:  J.  B.  Lippincott  Com- 
pany, 1913.) 
Although  it  does  not  appear  on  the  title  page,  yet  this  is  the 
second  English  edition  of  this  work,  from  the  fifth  German,  which 
has  been  so  much  altered  by  the  author,  that  the  new  English  issue 
is  materially   different  from  its  predecessor.     The   chapters  on 
children's  diseases  have  been  entirely  rewritten,  and  the  English 
scale  of  measures  is  supplied  alongside  of  the  French,  and  Fahren- 
heit scale  is  used  to  record  the  temperatures  noted  in  this  book. 
The  editor  has  added  many  notes  as  well  as  a  chapter  on  neuras- 
thenia.   This  is  a  work  which  students  and  general  practitioners 
will  find  an  excellent  guide  to  the  treatment  of  internal  diseases. 
It  is  safe  and  sound,   and   sufficient  drug   therapy  is  indicated 
to  meet  the  needs  of  any  practitioner. 

The  Physician's  Visiting  List  for  191!,.     $1.25.     (Philadelphia:  P. 
Blakiston's  Son  &  Co.) 
This  useful  note-book,  well  suited  in  size  and  shape  to  be  carried 
in  the  pocket,  is  always  timely  in  appearance.    The  country  prac- 
titioner will  find  it  of  service,  as  he  drives  from  one  patient  to 
another,  for  all  sorts  of  notes,  and  for  reference,  as  it  contains 
numerous  tables,  which  are  not  always  at  one's  fingers'  ends. 
Diagnosis  of  Bacteria  and  Blood-Parasites.     By     E.  P.   Mixftt, 
M.  D.    Second  Edition.    $1.     (New  York:  Hoeber,  1913.) 

There  should  be  no  call  for  such  a  work  as  this;  it  is  too  small 
to  be  of  any  real  value  to  an  honest  student  of  this  subject.  There 
is  only  one  illustration  and  that  a  wretched  one  of  the  malarial 
organism. 

Radium  and  Cancer.     By  Louis   Wickham   and   Paul   Degrais. 

Translated  by  A.  and  A.  G.  Bateman,  M.  D.     $1.25.      (New 

York:  Hoeber,  1918.) 
This  brief  presentation  of  the  effects  of  radium  on  various  forms 
of  cancer,  illustrated  by  many  photographs,  is  a  helpful  manual 
for  the  radiologist.  Dr.  Wickham  lectured  in  this  country  several 
years  ago,  and  explained  what  could  be  accomplished  with  radium 
when  skillfully  applied  in  various  ways  in  the  treatment  of  can- 
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cer.    In  "  Radium  and  Can.  -  very  remarkabli 

he  and  his  confrere  have  obtained  by  their  brilliant  manipulation 

of  this  dangerous  remedy. 

Modern  Problems  of  Biology.  By  Charles  Sedowii  k  Misot,  LI..  D., 
etc.     Illustrated.     $1.25.     (Philadelphia:    P.  Blakitton't 
&  Co..  MS.) 

Incomplete,  since  they  are  presented  in  a  condensed  form 
lectures,  delivered  at  the  University  of  Jena  by  l>r.  Minot.  offer 
much  of  living  interest  to  the  reader,  whether  sciential  or  layman. 
Who  is  not  interested  in  the  questions  of  immortality,  death,  and 
sex  even  when  considered  from  a  purely  scientific  point  ol 
These  are  a  few  of  the  vital  problems  of  biology  which  Minot  dis- 
cusses lucidly  and  learnedly. 

A  Manual  of  Surgical  Treatment.   By  Sib  W.  Watson  Chi  ^  m  .  Bart, 
F.  K.  S.,  etc.,  and  F.  F.  Bi  bghasd,  F.  R,  C.  S.    in  Five  Volumes. 

(Philadelphia  and  Veto   York:    /..  <i  u    Febioer, 

The  fifth  and  hist  volume  of  this  excellent  system  is  of  thi 
high  quality  as  its  predecessors.     It  is  a  valuable  work  and  one 
which   will  appeal  to   a  large  body  of  surgeons.     It  is  not  too 
bulky,  and  yet  covers  the  general  field  of  work  in  a  verj 
hensive  and  satisfactory  manner.    The  original  authors  hai 
ably  aided  by  their  assistants  Drs.  Legg  and  Edmunds.    Tin-  pub- 
lishers are  to  be  complimented  on  this  handsome  product  i 
press. 

of  the  Breast.  By  Chables  Banett  I.o,  kwood,  F.  K.  C  S. 
(Eng.).  V'.  (London:  Henry  Fronde  and  Hodder  &  Stough- 
ton.  MS.  < 

Quite  from  his  own  experience  the  author  has  composed   this 
book,  which,  due  to  the  introduction  of  case  hlstorli 
type  as  the  body  of  the  text,  is  from  one-third  to  one  half  larger 
than  need  be.     The  author's  results  compare  well   with  i 
most   operators;    there  are  a  few,   perhaps,   who   could   show   a 
greater  list  of  recoveries.    The  work  is  of  interest  as  the  exp 
of  one  able  surgeon's  thoughts  and  results  in  a  most  important 
branch  of  his  art 

Artificial  Parthenogenesis  and  Fertilization.     By  J 
$2.50.  ago  Press.  MS.  > 

It  is  somewhat  strange  that  this  work  appeared  originally  In 
German,  about  four  years  ago,  and  that  Ami  nta  have 

had  to  wait  so  long  for  an  English  edition.     In  the  n 
ever,  Loeb  has  had  the  opportunity  to  add  to  his  first  publication, 
so  that  in  its  new  form  the  reader  on 
author's  most  brilliant  and  Inti 

has  long  since  been  universally  admired  and  praised  by  all 
of  following  his  investigations,  and  this  volume  Bhoi 
ality  of  his  thought,  and  skill  ll  "d  diffi- 

cult problems.     The  book  is  a  real  addition  i 
of  fundamental  Importance  to  various  bl 

Tear-Book  of  the  PUc) 
».  Y..  191  I. 
The  appearance  of  this  third  volume  is  modest  and 
tive.     The  Pilchers  are  to  be  complimented  on   it 
a  noteworthy  index  of  the  work 
small  private  hospital.    The  papers  Included  • 
surgery,  and  discuss  topics  of  Interest  to  all  .-urgi-ons.     It  is  an 
excellent   proof  of  the  general   advaie 

surgeons  working  together  should  issue  a  report  of  their  work  an- 
nually. 
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works,  for  few  writers  have  the  proper  sense  of  proportion.  Dr. 
Norris  has  used  2300  references  culled  from  20,000  found  cata- 
logued only  in  the  last  ten  years.  Had  he  written  a  treatise  on  this 
subject  from  his  own  experience  it  would  have  had  a  more  dis- 
tinct value.  As  a  comprehensive  work  it  can  be  recommended 
to  all  who  have  time  to  read  it;  even  the  layman  will  find  in  it 
chapters  of  interest,  touching  on  gonorrhoea  from  a  sociological 
point  of  view — one  of  its  sides  which,  within  a  few  years,  has 
assumed  a  much  greater  importance  than  it  formerly  held.  The 
disease,  with  its  rarer  complications,  is  well  presented,  so  that 
also  as  a  work  of  reference  this  book  has  value;  but  its  size,  cost, 
and  weight  (for  which  the  publishers  are  responsible)  will  ob- 
struct its  merits  being  generally  recognized  and  appreciated. 

Studies  Concerning  Glycosuria  and  Diabetes.  By  Frederick  M. 
Allen,  M.  D.     (Cambridge:  Harvard  University  Press.) 

In  a  volume  of  over  1100  pages,  with  a  bibliography  of  nearly  70 
pages,  but  no  index,  a  most  unfortunate  lack,  Dr.  Allen  presents 
the  results  of  three  years  of  study  on  these  conditions.  The  work 
is  not  for  students  but  for  specialists  and  laboratory  workers;  it 
covers,  however,  a  ground  which  has  not  been  before  really 
elaborated  in  any  work  in  English,  so  that  the  need  of  such  a 
volume  and  a  smaller,  more  practical  one  is  undeniable.  As  a 
result  of  his  investigations  the  author  believes  "  that  the  cure  of 
diabetes  is  now  a  feasible  experimental  problem."  We  trust  that 
the  work  of  others  may  prove  it  so,  and  that  Dr.  Allen  may  have 
the  pleasure  and  satisfaction  of  seeing  his  studies  become  the 
foundation  of  the  proper  treatment  of  these  most  troublesome 
conditions.  The  solution  of  this  problem  depends  more  on  the 
laboratory  worker  than  the  clinician,  and  its  complexity  is  shown 
by  the  difficulty  of  its  solution  in  spite  of  all  who  are  working  to 
solve  it.  A  study  like  Dr.  Allen's,  even  if  it  is  not  confirmed,  is  a 
valuable  piece  of  work  from  the  negative  side,  and  so,  although 
the  author  may  be  disappointed  in  finding  that  his  results  are  not 
so  important  as  he  had  hoped,  he  may  find  consolation  in  the 
thought  that  he  is  none  the  less  helping  others  to  find  the  right 
path. 

The  Catarrhal  and  Suppurative  Diseases  of  the  Accessory  Sinuses 
of  the  Nose.  By  Ross  Hall  Skillern,  M.  D.  $5.  (Philadel- 
phia and  London:  J.  B.  Lippincott  Company,  1913.) 

This  book  of  Dr.  Skillern's  was  gotten  together  for  the  use  of 
students,  and  is  an  admirable  work  for  this  purpose.  It  is  well 
illustrated  with  original  drawings  which  clearly  bring  out  the 
points  they  are  intended  to  show. 

The  anatomical  descriptions  are  well  written  and  concise,  and 
not  merely  a  re-hash  of  the  material  contained  in  the  works  on 
general  anatomy. 

The  most  commendable  thing  about  this  book,  however,  is  the 
numerous  references  to  the  original  articles.  They  are  given  at 
the  foot  of  each  page,  and  include  all  the  best  and  most  recent 
German,  French  and  English  publications  on  this  subject.  This 
feature  alone  makes  it  the  most  valuable  text  and  reference  book 
on  this  subject  that  we  have  as  yet  seen  in  the  English  language. 

It  is  much  to  be  regretted,  however,  that  the  author  does  not 
lay  more  stress  on  the  relation  of  the  infections  of  the  accessory 
sinuses  to  general  systemic  disorders  and  diseases. 

Only  a  small  percentage  of  medical  students  become  "  special- 
ists "  in  the  diseases  of  the  nose  and  throat,  but  eacli  and  every 
one  should  know  that  gastrointestinal  disturbances  may  result 
from  the  swallowing  of  pus;  that  anaemia,  arthritis  and  nephritis 
may  all  have  their  origin  in  an  unsuspected  chronic  infection  of 
one  of  the  accessory  sinuses;  and  that  many  of  the  disturbances 
of  the  optic  and  oculomotor  nerves  are  secondary  to  obscure  in- 
fections in  the  nose. 


Pathology:    A   Manual  for   Teachers  and   Students.      By   W.   J. 
Councilman,  M.  D.     (Boston:   W.  H.  Leonard,  1012.) 

Professor  Councilman  has  introduced  several  new  features  in 
this  manual  of  pathology,  most  conspicuous  being  the  absence 
of  any  illustration,  and  the  presence  of  several  blank  pages  fol- 
lowing each  chapter.  Illustrations  were  omitted  because  the 
author  feels  they  too  often  represent  carefully  selected  areas  for 
the  illustration  of  a  point,  more  commonly  an  individual  inter- 
pretation. The  blank  pages  are  inserted  that  the  student  may 
make  personal  notes  and  drawings  of  objects  studied,  thereby 
helping  create  his  own  text-book. 

Many  protocols  of  autopsies  are  included  presenting  typical 
morbid  processes  assisting  the  student  to  correlate  the  lesions  as  a 
disease  of  an  organism  rather  than  of  a  single  organ. 

The  infectious  diseases  and  special  pathology  of  organs  are  con- 
sidered with  more  fullness  than  subjects  whicli  seem  to  the  author 
to  illustrate  principles  of  less  wide  application. 

After  most  chapters  suggestions  are  given  which  serve  as  a 
guide  to  the  experimental  production  of  lesions  considered. 

The  manual  is  of  convenient  size  for  class  and  laboratory  work, 
consisting  of  393  pages  exclusive  of  blank  pages. 

It  will  be  found  a  valuable  book  for  the  student  in  correlating 
and  preserving  his  observations. 


Diagnosis  of  the  Malignant  Tumors  of  the  Abnormal  Viscera.  By 
Professor  Rudolph  Schmidt.  Authorized  English  Version  by 
Joseph  Burke,  M.  D.  $4.  (New  York:  Itebman  Company, 
1913.) 

The  work  is  divided  into  three  parts — a  general,  special  and 
case  histories.  In  the  special  part  the  author  considers  carci- 
noma of  the  stomach,  large  intestine,  liver,  gall  bladder,  pancreas, 
malignant  tumors  of  the  kidney,  and  atypical  malignant  abdom- 
inal growths.  Throughout  this  useful  guide,  Dr.  Schmidt  tries 
"  to  emphasize  the  most  important  factors  of  suspicion,"  as 
well  as  "the  symptoms  which  appear  first";  and  by  the  use  of 
case  histories  adds  much  to  the  value  of  his  book,  since  he  Is 
hereby  able  to  trace  the  history  of  the  patient  through  the  hands 
of  physician,  surgeon,  and  pathologist.  For  a  young  clinician 
the  work  affords  much  that  is  of  real  interest  and  help. 

Problems  of  Genetics.  By  William  Bateson,  F.  R.  S.  Ilustrated. 
$4.     (New  Haven:   Yale  University  Press,  1913.) 

A  most  interesting  series  of  lectures,  presented  under  the 
Silliman  Memorial  foundation,  on  species  and  variety.  It  is  not 
adopted  to  the  general  reader,  but  specialists  in  biology  will  value 
highly  Professor  Bateson's  presentation  of  the  subject.  The 
problems  of  genetics  are  many  and  varied,  and  their  solution  is 
extremely  difficult,  but  of  vital  importance  to  physicians,  and  it  is 
a  pity  that  there  are  so  few  medical  men  who  are  able  to  follow 
and  comprehend  such  a  work  as  this,  which  demands  a  wider 
range  of  scientific  knowledge  than  most  of  them  have. 

A  Text-Book  of  Biology.  For  Students  in  Medical,  Technical  and 
General  Courses.  By  William  Martin  Smallwood,  Ph.  D. 
Illustrated.  $2.75.  (Philadelphia  and  New  York:  Lea  rf 
Febiger,  1918.) 

Dr.  Smallwood's  text-book  will  doubtless  be  popular,  it  is 
abundantly  and  elaborately  illustrated,  is  not  too  long,  and  gives 
the  medical  student  such  information  as  he  most  needs  and  a 
good  foundation  to  build  upon.  The  author  shows  the  practical 
connection  of  biology  to  medicine,  which  is  required  to  interest 
the  student.  Had  medical  students,  as  a  class,  a  better  grounding 
in  biology  they  would  be  more  capable  physicians,  but  this  un- 
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fortunately  tliey  do  not  see  until  too  late,  and  so  lose  something 
which  is  very  essential  to  their  development  of  intelligence  and 
culture. 

Modern    Medit  ini  :     Its    Theory   ami    Practice.      In   original   con- 
tributions by  American  and  foreign  authors.     Edited  by  Sut 
Win  mm  Osleb,  Bart,  M.  IV,  F.  R.  S.,  and  Thomas  M 
II   D.     Second  Edition  Thoroughly  Revised.     (Philadelphia: 
Lea  <£  Febiger,  1913.) 

Vol.  1.— Bacterial  diseases:  diseases  of  doubtful  or  unknown 
etiology,  nonbacterial  fungus  infections,  the  mycoses. 

The  ap]  the  first  volume  of  the  new  edition  of 

Modern  Medicine  six  years  after  the  beginning  of  the  first  edition 
is  evidence  enough  that  this  work  lias  been  and  is  still  in  d 

The  new  edition  is  to  be  condensed  into  five,  instead  of  seven, 
volumes  and  its  price  proportionally  reduced,  so  that  it  may  have 
a  wider  distribution  among  the  English  speaking  profession.  In 
physical  appearance  the  new  volume  is  a  very  great  improvement 
on  the  original  edition;  the  page  is  larger  with  better  type  and 
paper,  and  the  illustrations  are  quite  in  a  different  class  from  the 
very  poor  productions  in  the  first  edition.  The  number  of  pages 
in  the  volume  is  also  considerably  increased,  and,  last  but  not 
least,  we  have  a  much  more  acceptable  binding. 

The  subject  matter  in  the  first  volume  covers  a  good  part  of 
volumes  I  and  II  of  the  earlier  text,  revised  to  date  with  the  addi- 
tion or  expansion  of  some  subjects  such  as  the  articles  on  i 
and  trypanosomiasis  which   have  assumed  a  new  import 
the  last  few  years. 

There  will  be  those  who  regret  the  elimination  of  the  historical 
paragraphs  and,  to  a  large  extent,  of  the  bibliographies.     In  fact 
it  is  one  of  the  most  important  functions  of  a  system  b 
collections  of  the  literature  to  date. 

Be  this  as  it  may.  however,  there  is  no  doubt  that  the  work  is 
one  of  the  best  systems  in  English  and  will  meet  the  demands  of 
the  greater  part  of  the  profession  fully  and  so  justify  the  success 
it  has  had  and  will  continue  to  enjoy. 
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that  the  hydroxy]  ion  content  of  the  blood  varies  but  slightly, 
even  under  extreme  pathologic  conditions.  This  relatively 
constant  value  of  the  hydroxy]  ion  concentration  is  maintained, 
in  part  at  least,  at  the  expense  of  the  titratable  alkalinity. 
Eowever,  the  detection  id'  changes  in  the  titratable  alkalinity 
is  difficult  and  unsatisfactory.  The  purpose  of  the  present 
paper  is  to  consider  a  method  for  detecting  such  changes  and 
its  application  to  clinical  conditions,  especially  to  acidosis. 
There  are  a  variety  of  conditions  in  which  the  possibility  of 

an  acidosis  has  I n  suggested,  more  especially  in  certain  of 

the  nephropathies  and  anaemias,  in  eclampsia,  and  other  com- 
plications of  pregnancy  and  in  several  of  the  diseases  of  chil- 
dren, as  in  rickets  and  in  the  gastrointestinal  disturbances." 
Instead  of  examining  for  certain  specific  acids  in  each  of  these 
conditions,  it  would  lie  much  more  satisfactory  if  a  method  of 
general  application  could  be  evolved  which  would  not  require 
the  isolation  and  recognition  of  the  acid  in  question.  The 
determination  of  the  tolerance  to  sodium  bicarbonate  affords 
such  a  method  with  the  reservation,  however,  that  the  effect  of 
renal  lesions  on  the  validity  of  this  procedure  has  not  been 
determined.  Any  methods  for  the  detection  of  acidosis  which 
depend  upon  the  examination  of  the  urine,  may  readily  lie 
inapplicable  in  the  presence  of  renal  disease,  and,  unfortu- 
nately, many  of  the  conditions  in  which  acidosis  is  suspected 
are  complicated  by  disturbances  of  renal  function. 

Of  the  methods  which  have  been  proposed  for  determining 
the  titratable  alkalinity  we  need  not  consider  the  indirect  pro- 
cedures, such  as  the  determination  of  the  carbon  dioxide  con- 
tent or  the  changes  in  the  spectrum  upon  the  addition  of  acid. 
Direct  titration  with  some  of  the  ordinary  indicators  has  given 
the  most  suggestive  results.  As  a  type  of  this  method  we  may 
consider  the  titration  of  blood  serum  against  a  standard  acid 
with  one  of  the  azo  dyes  as  an  indicator.  This  group  of  indi- 
cators is  extremely  sensitive  to  alkalies,  and  apparently  the 
underlying  object  in  the  use  of  them  is  to  measure  the  full 
value  of  the  titratable  alkalinity.  One  of  the  principal  objec- 
tions to  the  procedure  is  that  the  end-point  is  extremely  un- 
satisfactory. The  protein  of  the  serum  is  largely  responsible 
for  the  interference  with  the  end-point,  but  the  removal  of  the 
protein  would  remove  one  of  the  important  sources  of  titratable 
alkalinity.  Furthermore,  the  maximal  differences  that  are 
observed  between  normal  and  pathologic  sera  are  without  any 
striking  significance.  This  necessitates  the  measurement, 
under  unfavorable  conditions,  of  small  differences  in  the  quan- 
tity of  acid  required  for  neutralization. 

To  obviate  the  difficulties  of  the  titration  methods  it  would 
seem  desirable  to  develop  a  purely  qualitative  method  in  which 
all  normal  sera  would  react  distinctly  alkaline,  whereas  the 
pathologii  sera  would  be  distinctly  acid  to  a  given  indicator. 
In  the  attempt  to  obtain  such  a  result,  the  following  depart- 
ures from  the  usual  titration  methods  were  considered  : 

1.  The  selection  of  an  indicator  to  which  tin-  scrum  of  all 
normal  individuals  is  acid,  depending  upon  the  conversion  of 
the  acid  carbonates  of  the  blood  to  normal  carbonates  in  order 


=  See  Ewing:    Arch.  Int.  Med.,  190S,  II,  330. 


to  obtain  an  alkaline  reaction  in  normal  individuals.  The 
variation  in  the  reaction  of  the  blood  toward  different  indica- 
tors is  due,  principally,  to  the  sodium  bicarbonate  which  it  con- 
tains. This  salt  reacts  as  an  acid  to  certain  indicators,  such  as 
phenolphthalein,  and  as  a  base  to  others,  notably  methyl 
orange.  However,  on  boiling,  carbon  dioxide  is  driven  oil'  and 
the  normal  carbonate  is  formed.  The  latter  hydrolyzes  in 
water  and  reacts  as  a  base  to  all  indicators.  Thus,  the  content 
of  sodium  bicarbonate  in  normal  blood  is  sufficient  to  explain 
why  the  serum  reacts  as  an  acid  to  phenolphthalein,  but,  after 
diluting  with  water  and  boiling,  it  will  react  sharply  alkaline. 

2.  The  removal  of  the  interfering  protein  from  the  serum 
with  the  purpose  of  determining  definite  changes  in  the  titrat- 
able alkalinity  rather  than  the  measurement  of  the  total  titrat- 
able alkalinity. 

3.  The  substitution  of  another  solvent  for  water  to  reduce 
the  amount  of  hydrolysis  ami  ionization.  Before  sodium  car- 
bonate can  react  with  phenolphthalein,  it  must  ionize  and 
hydrolyze.  These  changes  take  place  very  readily  in  water, 
but  by  substituting  some  other  solvent  it  might  be  possible  to 
reduce  these  changes  to  such  an  extent  that  a  trace  of  carbon- 
ate would  give  no  reaction,  whereas  the  amounts  normally 
present  in  the  serum  would  give  a  pronounced  reaction. 

From  these  considerations  it  is  conceivable  that  conditions 
might  be  obtained  in  which  all  normal  blood  would  be  distinctly 
alkaline,  whereas  pathologic  blood  in  which  a  definite  diminu- 
tion of  sodium  bicarbonate  had  occurred,  might  be  distinctly 
acid  under  the  same  conditions.  The  basis  of  such  a  test  would 
be  essentially  qualitative  rather  than  quantitative.  The  feasi- 
bility of  such  a  procedure  has  been  tested  in  the  following 
ways,  namely : 

1.  Experiments  with  serum  in  vitro. 

2.  Experimental  production  of  acidosis  in  lower  animals. 

3.  Investigation  of  clinical  conditions. 

Selection  and  Preparation  of  an  Indicator. — There  have 
recently  come  into  use  a  large  number  of  indicators  whose  end- 
points  change  at  varying  concentrations  of  hydrogen  and 
hydroxyl  ions.  Phenolphthalein  is  one  of  the  most  convenient 
of  those  which  change  to  an  acid  reaction  at  a  comparatively 
low  concentration  of  hydrogen  ions.  The  ordinary  dun  id 
preparation  was  employed  for  all  qualitative  work,  using  a 
\Jo  solution  in  absolute  alcohol.  Later,  for  quantitative 
measurements,  sufficient  alkali  was  added  to  give  a  faint  tinge 
of  color  to  a  large  bulk  of  solution  with  the  expectation  that 
the  colorless  monosodium  salt  would  change  more  readil)  to 
the  red  disodium  salt  than  the  acid  itself.  As  a  routine.  3 
drops  of  either  solution  were  employed  ;  this  indicator  is  such 
an  extremely  weak  acid  that  accurate  measurement  proved  to 
he  unnecessary. 

Removal  of  Protein  ami  Sell  ction  of  Solvent. — The  removal 
of  protein  and  the  substitution  of  another  solvent  for  water 
was  combined  in  one  step  by  precipitating  the  serum  with 
alcohol.  The  removal  of  the  protein  avoids  any  interference 
with  the  end-point  and  at  the  same  time  removes  a  definite 
fraction  of  alkali-yielding  substances  which  are  probably  fairly 
persistent,  thus  affording  the  possibility  of  obtaining  a  more 
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sensitive  test  than  could  be  secured  vrith  the, aqueous  dilutions 
(if  th«'  whole  serum.    The  removal  of  ah  traces  of  protein  was 
not  attempted,  hut  practically  complete  removal  was  o 
by  precipitation  «  ith  absolute  ethyl  alcohol. 

Experiments  in   Vitro.     The  purpose  of  the  tests  in  vitro 
was  to  determine  w  hether  the  addition  of  minimal  quant 
mill  to  serum  could  be  detected  by  the  use  of  phenolphl 
under  conditions  in  which  the  titration-  by  the  usual  meth- 
ods would  not  reveal  the  addition  of  the  acid.    To  I  cc.  quan- 
normal  human  scrum  increasing  quantities  of  stand- 
anl  sulphuric  an.]  wen   added.     With  the  lower  quant 
acid,  sufficient  water  was  added  to  make  a  final  volume  • 
of  the  mixture  of  acid  ami  serum.    The  following  observations 
were  made  on  the-,,  specimens: 

1.  Reaction  of  the  residue  afti  r  incineration  in  platinum. 

-'.  The  reaction  alter  diluting  with  water  and  boiling. 

■  i.   Precipitati f  the  protein  with  alcohol  and  the  i 

of  the  alcoholic  filtrate. 

For  the  incineration  in  platinum  the  specimens  wen 
at  dull  red  heat.    The  residue  was  dissolved  in  water  and  the 
reaction  tested  to  phenolphthalein.     For  the  aqueous  tests  the 
mixture  of  serum  and  acid  was  diluted  with  about  live  part-  .•! 
water  and,  after  boiling  freely  for  a  minute,  the  reaction  to 

phenolphthalein  wa-  tested.    For  the  tests  after  re val  of  the 

proteins,  2  cc  quantities  of  the  mixture  of  acid  an. I 
were  added,  drop  by  drop,  to  25  part-  •>!  absolute  ethyl  alcohol. 
The  mixture  was  then  shaken  thoroughly  and  filtered.    The 
filtrate,  after  the  addition  of  phenolphthalein.  and  with 
washing  of  the  precipitate,  was  evaporated  to  dryness 
water  hath. 

Tie  examination  of  a  few  spe<  imens  was  sufficient  to 
mine  the  characteristics  ■>!  the  reactions  which  » 
uinler  the-.-  conditions.    The  reactions  with  normal  -era  were 
essentially  -nuilar  to  the  behavior  of  -odium  hydroxii  ■ 

phenolphthalein   under  the  sai onditions.     The  a1 

lilt  rati'  upon  eon.  entrain. i  a  steam  hath,  rapidly  too 

deep  red  color.    This  color  wa-  dependent  upon  the  t.  ■ 
lure  of  the  solution,  for  upon  rapidly  cool  it 
color  faded  markedly  or  disappeared  completely.    Tin- 
took  place  inn Mat  there  wa-  tun.    for  tin 

arbon  dk»  ir,  ami  wa-  due  ap] 

diminished  dissoi  iation  with  tin-  lowering  i 
Upon  evaporatioi   I  ue  retain*  d    I 

for  many  hour-.    As  a  t  _ht  hours  In  at 

steam  hath  -• 
quantity  of  a.  el  w.i  ■ 
rapid  h     ■ 
• 

but  tin-  addil 
Lastly,  tie.-- 

i    the  pvaporut  ion  or  upon  the  aildit 
residue.     In  • 

dilution  of  the  serum  would  _ 
nolphthalein. 

Pure  sodium  hydroxi 
em   which  corresponded   to  t>. 


when   ail.!.-.:    I  ;    U|M>„ 

evaporation  to  tli 

■  ■!'  phenol])l  I 
hydros 
four  hour-  on  a  steam  Lath.    On  hi 

ill    two 

or  three  hours. 
Tin-  results  of  tin 

ompared   with  the  usual   titi 
serum.    <>f  tin-  various 
with  .' 

feasible  for  clinical  purposes,  and  in  tl 
gators  it  ha-  given  rathi  n  raits.     M 

variations  ha  in  the  up]. I 

eeilure.    Of  1  .  dimethylan 

reagent  i  i-  recommended  bj  St 

tin-  technique  devised  l>\  Wright  '  for  the  quantitative 
titration  of  serum  « ith  •  < 

quantity  of  serum  which  is  required.     Inasmuch 
quantities  of  serum   were  avilable  in  thi 

titration-  wi  l  it   in  tl i. 

routine  applies  to  all  the  results  w  I 
which  are  recorded  in  this  paper.     0 

serum  was  diluted  with  water  until  th lor  of  tl 

dlv  eliminated :  usually  about   loo  ■ 
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mals  in  order  that  it  might  be  tested  under  conditions  in  which 
a  simple  definite  acidosis  of  known  etiology  could  be  estab- 
lished. For  this  purpose  acidosis  was  produced  by  the  admin- 
istration of  mineral  acid.  Among  the  various  possibilities  of 
this  experimental  acidosis  the  two  extreme  effects  that  might 
be  produced  are:  (1)  the  carbonates  in  the  blood  may  diminish 
under  the  administration  of  acid,  or  (2)  such  a  condition  may 

TABLE  I. 

Addition  of  Acid  to  Sekum  in  Vitro. 

first  specimen. 


Behavior  toward  phenolphthalein. 

CC  N/25  acid 

After 

removal  of  protein. 

1-10  dilution 
of  whole  se- 
rum in  water. 

In  alcoholic 
solution. 

Residue  after 
evaporation. 

In  aqueous 
solution. 

residue 
in  water. 

None 

Red 

Red  7hrs. 

Red 

Red 

Red 

0.05 

Red 

Red  1  hr. 

Red 

0.10 

Red 

Red  15  min. 

Red 

Red 

0.15 

Red 

Red  15  min. 

Red 

Red 

0.20 

Red 

Red  15  min. 

Red 

Red 

0.25 

No  color 

Red  5  min. 

Red 

Pink 

Red 

0.5 

No  color 

No  color 

No  color 

Trace 

Red 

SECOND  SPECIMEN. 


None 

Red 

Red  6  hrs. 

Red 

Red 

0.25 

Red 

Red  15  min. 

Red 

Pink 

0.4 

Red 

Red  5  min. 

Red 

Red 

0.45 

Red 

No  color 

Red 

Pink 

0.5 

No  color 

No  color 

Pink 

Pink 

0.6 

No  color 

No  color 

No  color 

No  color 

Red 

0.7 

No  color 

No  color 

No  color 

No  color 

Red 

0.75 

No  color 

No  color 

No  color 

No  color 

Red 

1.0 

No  color 

No  color 

No  color 

No  color 

Red 

1.5 

No  color 

Red 

THIRD  SPECIMEN. 

0.25 

Red 

Red 

Red 

Red 

0.5 

No  color 

No  color 

No  color 

Pink 

0.75 

No  color 

No  color 

No  color 

No  color 

FOURTH  SPECIMEN. 


0.25 

Red 

Red 

Red 

Red 

0.5 

No  color 

No  color 

Trace 

Red 

0.75 

No  color 

No  color 

No  color 

No  color 

be  incompatible  with  life,  a  fatal  effect  resulting  before  the 
carbonates  arc  appreciably  reduced. 

in  case  the  carbonates  do  not  diminish  in  the  blood  under 
the  administration  of  acid,  the  question  would  arise  as  to  the 
source  of  supply  which  could  furnish  sufficient  carbonates  or 
other  alkali-yielding  substances  to  meet  the  relatively  large 
amounts  of  acid  which  it  is  possible  to  introduce  into  thi 
It  is  readily  conceivable  that  the  blood  might  draw  on  the 
other  tissues  of  the  body  for  carbonates  ami  death  might  result 


from  the  exhaustion  of  these  tissues  before  the  blood  itself  was 
markedly  depleted.  On  the  other  hand,  in  case  a  definite  re- 
duction in  the  bicarbonate  content  of  the  blood  takes  place, 
there  are  a  number  of  compensatory  mechanisms  by  which  the 
respiratory  processes  may  be  continued. 

Some  experiments  were  undertaken  to  determine  whether, 
upon  the  introduction  of  acid  into  the  body,  sufficient  changB 
takes  place  in  the  blood  serum  to  give  it  a  neutral  or  acid 
reaction  to  phenolphthalein.  Hydrochloric  acid  was  admin- 
istered through  a  stomach  tube  to  rabbits  after  the  manner 
of  the  original  experiments  of  Walther.5  A  10%  solution  in 
water  of  absolute  hydrochloric  acid  was  kept  as  a  stock  solu- 
tion and  this  was  diluted  to  i%  before  use.  Walther  esti- 
mated that  0.9  gm.  of  hydrochloric  acid  per  kilo  per  day  was 
fatal  for  rabbits  (approximately  25  cc.  of  a  normal  solution). 
For  the  production  of  an  acute  acidosis,  I  have  used  quantities 
of  0.5  em.  per  day.  In  some  experiments  this  was  divided  into 
two  doses,  one  of  which  was  given  in  the  morning  and  the 
other  in  the  afternoon. 

For  the  examination  of  the  serum  with  phenolphthalein  the 
following  routine  was  used  throughout  the  remainder  of  the 
experiments  described  in  this  paper.  The  description  is  given 
in  some  detail,  inasmuch  as  there  are  a  number  of  minor  fac- 
tors which  might  definitely  affect  the  results. 

The  serum  was  usually  examined  at  the  time  of  collection, 
especially  in  the  important  cases.  In  some  instances  it  was 
stored  in  the  refrigerator,  but  the  examinations  were  always 
made  within  twenty-four  hours  after  the  time  of  collection. 
Absolute  alcohol  was  chosen  in  preference  to  95%,  partly  on 
account  of  its  freedom  from  organic  acids  and  also  to  reduce 
the  amount  of  water  in  the  reaction  mixture  to  a  minimum. 
In  order  to  test  its  neutrality  0.1  cc.  of  N/200  sodium  hydrox- 
ide was  added  to  25  cc.  of  alcohol,  using  2  to  3  drops  of 
phenolphthalein  as  indicator.  The  mixture  was  evaporated  to 
dryness  and  the  residue,  on  taking  up  in  a  few  drops  of  water, 
gave  a  distinct  color.  For  the  incinerated  specimens,  a  drop  of 
serum  was  ashed  at  dull  red  heat  in  a  platinum  crucible.  The 
residue  was  taken  up  in  water  and  a  few  drops  of  phenolphthal- 
ein were  added.  The  preparations  with  water  were  made 
in  1-10  dilution  and  boiled  in  a  test  tube  over  the  free  flame 
for  one  minute  or  more.  In  the  case  of  normal  sera  a  pink 
color  appeared  immediately  upon  the  addition  of  phenolphthal- 
ein. In  other  cases  it  frequently  happened  that  preparations 
which  were  colorless  at  first  would  develop  a  trace  of  color  on 
standing  for  five  to  ten  minutes.  Such  a  behavior  was  some- 
what unexpected,  since  phenolphthalein  in  aqueous  solutions 
fades  mi  cooling,  owing  to  the  absorption  of  carbon  dioxide 
from  the  air.  However,  the  preparations  of  normal  serum  in 
water  also  failed  after  several  hours  at  room  temperature. 

High  dilutions  of  normal  sera  in  water,  even  1  to  1000, 
usually  gave  a  distinct  color  with  phenolphthalein  after  boil- 
ing. As  a  rule,  however,  1  part  of  serum  was  added  to  10  parts 
of  water.  At  this  dilution,  comparatively  little  precipitation 
of  protein  takes  place  on  account  of  the  alkali  which  is  presi  nt 
With  a  slight  excess  of  acid,  the  solution  remained  compara^ 
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lively  clear  on  heating,  but  after  approximate  neutral 
by  -mall  quantities  of  acid,  abundant  precipitat 
occurred  on  heating  on  account  of  the  la<  k  of  alkali  for  t } ■<- 
formation  of  the  soluble  alkali  albuminate.    This  pn 
occasionally  interfered  with  the  detection  of  faint  tri 
color,  since  a  practical])  solution  would  sometimes 

become   faintly  j >ink  ii] »»>n  high  dilution;   the   result* 
hardly  be  misleading,  however,  as  the  interference 
and  the  source  of  this  interference  depends  upon  the  • 
of  alkali. 

For  the  preparations  with  alcohol,  1  cc.  of  serum  «a>  added, 
drop  by  drop,  to  •-'•">  cc.  of  absolute  ethyl  alcohol.  The  mixture 
was  then  shaken  thoroughly  and  filtered  into  an  evaporating 
dish.  Perfectly  dry  apparatus,  <>r  apparatus  washed  with  abso- 
lute alcohol,  was  used  throughout  in  order  to  exclude  all  water 

from  the  mixtun  except  that  which  is  contained  in  the  l>l I 

Berum.  Without  washing  the  precipitate,  3  or  I  drop-  of  phe- 
nolphthalein  were  added  to  the  filtrate  and  evaporation  to  dry- 
ness was  carried  out  on  a  steam  hath  (not  over  100  C). 
Only  a  minimum  amount  of  steam  was  used  during  the 
evaporation  in  order  to  avoid,  as  far  as  possible,  the  •  i 
absorption  of  water  vapor  by  the  alcohol.  The  method  of 
recording  the  results  requires  careful  explanation.  In  the 
preparation  of  the  experimental  mixtures,  many  gradations  of 
titratahle  alkalinity  were  produced.  The  variations  in  the 
behavior  of  phenolphthalein  with  bases  in  aqueous  and  in 
alcoholic  solution  fortunately  offers  the  possibility  of  di  I 
nine  of  the  gradations.  The  alcoholic  filtrate  at  the  moment 
of  goinj:  to  dryness  approaches  an  aqueous  solution  on  account 
of  the  water  added  with  the  serum.     In  many  i  .:-■ 

solution  remained  colorless  till  this  point  was  n 
In  these  cases  the  residue,  however,  instead  of  retaining  its  red 
color  on  the  water  hath   for  several   hour-,  usual!] 
within  five  to  fifteen  minutes. 

In  a  series  of  examinations,  where  a  great  variety  of  tran- 
sitional ur,  it  is  obvious  that  there  will  be 
crable  variation   in  the  minor  detail-  of  the  results  that  are 
obtained.     However,  it  has  not  seemed  necessar)  oi  bi 
to  attempt  to  describe  all  of  these  details;  onlj  the  mi 
nifieant  changes  have  been  noted.     For  many  rea* 
desirable  to  attempt  to  record  shades  of  color,     rl 
is  obviously  necessary  to  distinguish 
personal  equation  does   not  come   into  consideral 
example,  in  chow  i  ases  where  a  pronounced  red  or  .. 

cernibli  I  nk  is  obtained.    In  c piling  I 

tahular  form,  the  term  "  no    "lor"  is  usei 

to  the  -hade-  of  red  and  pink.     In  ma 

dry  residue  was  tinged  with  yellow,  presumably  oi 

the  lipoids  of  the  serum.    The 

phenolphthalein  m<  t  the 

treloracid.    Some  of  the  most  pron 

with   N  200  sodium  hyi 

distinct  diffi  r<  n<  ■   between  the  an  ■ 

for  the  test  spei  im<  ns  at 

attempt  was  made  to  measure 

present.      It    i-    not    pss  i  I 


results  in  • 
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and  alcoholic  solution,  and  in  the  presence  or  absence  of  pro- 
tein, offers  the  possibility  of  the  ready  detection  of  several 
different  grades  in  the  diminution  of  titratable  alkalinity. 
These  reactions  with  phenolphthalein  may  be  listed  tentatively 
as  follows : 

1.  Persistence  of  red  color  in  either  alcoholic  solution  or  dry 
residue  for  several  hours. 

2.  Absence  of  color  in  alcoholic  solution  or  transient  appear- 
ance of  color  in  the  residue,  but  with  good  coloration  in  aqueous 
solution. 

3.  Total  absence  of  color  in  alcoholic  solution,  in  the  residue 
on  evaporation  or  after  the  addition  of  water,  but  with  distinct 
color  in  the  aqueous  solution  before  removal  of  protein. 

4.  Total  absence  of  color  in  all  stages  including  the  aqueous 
dilution  without  the  removal  of  protein. 

These  stages  would,  of  course,  merge  gradually  into  one 
another. 

For  convenience  the  sharper  changes  may  be  outlined  as 
follows : 

BEHAVIOR  TOWARD  PHENOLPHTHALEIN. 


After  removal  of  protein. 

Without  removal  of 
protein. 

In  alcoholic 
solution. 

Residue  after 
evaporation. 

In  aqueous 
solution. 

1-10  dilution  of  whole 
serum  in  water. 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

* 

Alkaline 

Alkaline 

Neutral 

Neutral 

Alkaline 

Alkaline 

Neutral 

Neutral 

Neutral 

Alkaline 

Neutral 

Neutral 

Neutral 

Neutral 

•Color  discharged  on  evaporating  to  dryness  and  heating  for  a  few  minutes. 

From  the  results  which  are  recorded  in  Table  II,  it  is  evi- 
dent that  a  comparatively  early  grade  of  acidosis  can  be 
detected  merely  by  the  qualitative  changes  in  the  reaction  of 
the  alcoholic  fraction  of  the  serum  toward  phenolphthalein. 
These  changes  took  place  before  the  development  of  any  clini- 
cal symptoms.  Nevertheless,  it  was  necessary  to  use  rather 
large  amounts  of  acid  before  sufficient  change  occurred  in  the 
blood  to  be  detected  by  this  method.  Thus,  Walther  found  that 
the  introduction  of  0.9  gm.  of  hydrochloric  acid  per  kilo  of 
body  weight  per  day  was  fatal  for  rabbits.  In  this  series  it 
was  necessary  to  introduce  at  least  0.5  gm.  per  kilo  per  day  to 
obtain  a  definite  effect,  while  in  one  case  twice  this  quantity 
was  necessary.  In  the  advanced  stages  of  this  experimental 
acidosis  the  increasing  frequency,  and  especially  the  increased 
depth  of  respiration  served  to  compensate  in  part  for  the  loss 
of  alkali. 

Walther  observed  that  in  experimental  acidosis,  death  took 
place  while  the  blood  still  remained  slightly  alkaline  to  litmus. 
The  same  holds  true  for  all  of  the  animals  in  this  series.  As 
regards  phenolphthalein,  however,  the  functions  of  the  body 
may  continue,  for  a  limited  time,  although  the  serum  after 
heating  reacts  neutral  or  acid  to  this  indicator.  The  acid 
reaction  to  phenolphthalein  of  the  alcoholic  filtrate  from  the 
serum  does  not  mean  that  the  bicarbonates  are  absent  from  the 
serum   itself,   but   rather  that   the   fraction   has   disappeared 


which  is  removed  in  the  alcoholic  filtrate.  In  some  instances 
the  heated  aqueous  dilution  of  the  serum  remained  colorless 
with  phenolphthalein.  Such  sera,  however,  are  not  wholly  free 
from  alkali-yielding  substances :  upon  incineration  of  these 
specimens  in  platinum  crucibles  at  low  red  heat,  the  residue 
when  taken  up  in  water  reacted  strongly  alkaline  to  phenol- 
phthalein. although  the  aqueous  dilutions  upon  boiling  were 
neutral  or  acid  in  reaction.  Death  occurred  m  all  cases  while 
the  serum  was  still  strongly  alkaline  to  phenolphthalein  after 
incineration. 

The  essential  feature  in  this  series  of  animals  consists  in  the 
demonstration  of  definite  changes  in  the  reaction  of  the  blood 
as  a  result  of  the  effect  of  acid  in  vivo,  as  well  as  in  vitro. 
Much  larger  quantities,  however,  were  required  to  produce  a 
corresponding  effect  in  the  animal  body  than  in  vitro.  Thus, 
1  to  2  {■{■.  of  X/100  acid  per  1  cc.  of  blood  serum  in  vitro  pro- 
duced an  effect  corresponding  to  the  action  in  vivo  of  the 
equivalent  of  1400  to  3000  cc.  of  N/100  acid  per  kilo  of  body 
weight.  Of  course,  it  is  not  possible  that  the  acid  which  was 
introduced  was  distributed  equally  through  the  various  tissues 
of  the  body  and  it  is  impossible  to  say  just  what  proportion 
acted  directly  on  the  blood  itself.  It  is  evident,  however,  that 
relatively  enormous  quantities  must  be  introduced  into  the 
body  to  produce  the  same  effect  upon  the  blood  as  are  produced 
by  minimal  quantities  acting  in  vitro. 

In  considering  the  clinical  application  of  this  method,  it  is 
hardly  necessary  to  note  that  the  experimental  results  were 
obtained  under  conditions  which  differ  markedly  from  those 
arising  spontaneously  in  man.  In  the  first  place,  the  intro- 
duction of  a  mineral  acid  by  way  of  the  alimentary  tract  is 
rather  different  from  the  formation  of  organic  acids  in  the  tis- 
sues and  from  defective  elimination  of  acid  salts  by  the  kid- 
neys. Moreover,  it  is  well  known  that  the  herbivora  react  in  a 
different  manner  from  the  carnivora  toward  the  mineral  acids, 
while  it  is  supposed  that  the  omnivora  constitute  a  somewhat 
intermediate  group. 

In  order  to  test  the  applicability  of  this  method  to  clinical 
conditions,  examinations  were  made  in  normal  individuals, 
in  cases  of  diabetic  acidosis  and  unknown  conditions  where 
acidosis  was  suspected.  Of  the  unknown  conditions,  attention 
was  directed  primarily  toward  the  study  of  the  nephropathies. 
In  the  series  of  diabetics  some  supplementary  tests  were  car- 
ried out  in  order  to  facilitate  the  interpretation  of  the  results 
obtained  with  phenolphthalein.  The  complete  list  is  as  fol- 
lows : 

I.  Examination  of  the  urine: 

1.  Determination  of  the  ammonia  coefficient. 

2.  Estimation  of  the  acetone  and  /3-oxybutvric  acid, 

by  Shaffer's  method.8 

3.  Titration  of  the  acidity  by  Folin's  method.' 
II.  Examination  of  blood  serum : 

1.  Titration    with   N/10   acid    against   Tbpfer's   re- 

agent. 

2.  Behavior  toward  phenolphthalein. 


"  Shaffer:    J.  Biol.  Chem.,  1908,  V.  211. 
;  Folin:    Am.  J.  Physiol.,  1903,  IX,  2G5. 
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III.   Determination  of  tin-  effecl  of  the 
venous  injection  of  sodium  bicarbonate  upon  th< 
tlir  urine,  i.  »■..  the  tolerance  to  bicarbonate.     The  •  i 
nation  was  <  arried  oul  according  to  a  principle  which  i-  • 
analogous  to  the  work  with  sug  stiniating  the 

amount  which  must  he  introduced  into  the  body 

■:  tin'  urine.     lender  certain  conditions,  whei 
■  •r  carbonates  are  introduced  into  the  body, 
able  quantity  may  be  stored  In-fore  any  excretion  tak.  • 

•  I  clearly  that  the  cause  and  the  manner  of  this 
may  vary  with  different  substances,  and  also  for  the 
sanii-  substances  under  different  conditions.  Throughout  this 
paper  the  term  "tolerance"  is  used  in  connection  with  bicar- 
bonates  without  any  reference  to  the  explanatory  factors  which 
an-  involved.     In  the  discussion  of  '  tremely 

convenient   to  have  a   general   term  which   may   be  Pi 
unknown  conditions  without  regard  to  the  underlying 
nation.     For  example,  the  expression,  "toleranci 
is  used  freely  in  the  literature  in  a  general  sense,  for  it  do$s 
not  explain  in  detail  the  fate  of  sugar  which  i-  retained  in  the 
body.    However,  both  the  -mrars  ami  bicarbonates  havi 
important  features  in  common.    Tim-.  Uith  of  them  mi 
qucntly  be  stored  in  the  body  essentially  for  use  as  such,  i.  e., 

•  •hydrate  and  alkali.     One  of  the  striking  diffi 

•  these  two  substam  •  -  i  onsists  in  the  fact  that  relatively 
large  amounts  oi  sugar  can  be  added  to  the  diel 

person  before  any  excretion  take-  place,  whereas  the  addition 
of  a  little  bicarbonate  results  in  its  prompt  excretion  in  the 
urine.    Thus,  the  differences  between  the  two  substai 
in  ]iart.  only  differ  e.    It  would  Beem  to  the  author 

impropriate  to  retain  the  term  "tolerance"  for 
genera]  sense  with  either  alkalies  or  sugars.    In  case  th< 
nation  of  the  unknown  •  a  quently  forthcoming,  then 

it  would  he  helpful,  if  pi  term  which  would 

1h'  explanatory  for  the  case  under  consideration.     Obviously, 
such  a  •  Many  difficult 

in  the  cm-.-  of  the  >ui:ar-.  several  fa.  i^r-  may   tx 
the  explanation  of  e  ami.  mon 

that  the  relative  importance  of  the-,    factors  may  vai 
time  to  time  ii  a  given  individual.    Intheci 
certainly  no  conclusive  •■•  idem  •   has  beet  offen  •!  which  would 
enable  one  1  '  •  itplanation  i 

Consequently,   it   ha >med 

••  toleram  e  "  in  a  general  sei 

term  until  the  ex  plana! 
Palmer  and    Henderson'  recent 

ii  of  bicarb  idied  by  di  • 

centration  of  the  urine  in  hydrogen  and 

the    U- 

riduals  who  require  more  than   l  gm.  of  • 

uormal.     Practii  ally  identical 
pimply  by  the  use  of  litn  i 
sodium    bicarbonate    was    determined    which    if    req 


mixed  • 

found  that  5 
found  i 

■    Ha-  perm  it  tc  .1.  and  tl 

each  patunt. 
In  thi 

sted  tec  litmus  paper.     In  thof  i  Ii  the 

was  not  dist  inctly  acid  or  all 
boiled  thoroughly  in  ordi 
normal  carbonate.    The  mildi  i 

■ 
given  by  mouth  through  a  glass  ml* 
r  the  intravi 
ition  in  wati 
tec  i. oil  CC.  at  [TiT.r-.-cii—  of  about 
cautioi 

lions  during  -ten  I  le  bladder  • 

diately  before  thi 
the  reaction  of  the  urine  was  I 
the  bicarboi 

l-'ccr  the  series  of  ncphropatl 

Hows: 
I     Examinatioi   i     : 

1.  I  '■  • 

2.  'I 

method. 
Ill 

1.  Titral  with 

2.  Bcha>  i  rum  toward  : 
[II.  Detei 

omitted  inasmui  l>  a 
of  carbohydi 

III    the 
under  I 

In  t! 

unknot 

■ 

other  I 

of   tile    ' 

thirl;. 


Palmer  and  Henderson:    Arch.  Int  ,  XII,  15 
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appeal  till  after  heating  for  six  or  eight  hours,  and  in  all 
cases  there  was  a  distinct  pink  visible  for  at  least  one  hour. 
The  change  in  color  is  so  gradual  and  so  slow  in  normal  cases 
that  it  would  be  impracticable  to  set  any  exact  time  limits  for 
its  disappearance. 

It  would  seem  evident  from  those  data  that  in  all  normal 
individuals  the  unheated  alcoholic  filtrate  of  the  serum  is  neu- 
tral, or  slightly  acid,  to  phenolphthalein,  and  becomes  alkaline 
upon  heating.  The  individuals  on  which  these  tests  were  made 
included  all  ordinary  ages,  except  the  first  decade  of  life. 
However,  the  subsequent  tests  on  pathologic  cases  did  not  in- 
clude any  children.  .It  seems  most  improbable  that  healthy 
children  would  show  any  marked  variation  from  the  adult  in 
such  fundamental  characteristics  as  the  alkalinity  of  the  blood. 

The  first  series  of  pathologic  conditions  which  were  tested 
was  a  group  of  seven  diabetic  patients,  in  four  of  whom  (A,  B, 
C  and  D)  acidosis  was  present,  while  in  three  others  (E,  F  and 
(i)  it  was  absent.  Of  the  acidosis  cases,  two  (C  and  D)  were 
in  an  advanced  stage  with  all  the  typical  signs.  The  other  two 
were  in  an  earlier  stage  without  clinical  signs  and  without  any 
definite  increase  in  the  excretion  of  acetone  and  related  bodies, 
or  of  ammonia.  The  diagnosis  of  acidosis  in  these  two  cases 
was  based  on  a  well-marked  increase  in  the  tolerance  to  sodium 
bicarbonate  (on  intravenous  injection).  The  behavior  of  their 
titratable  alkalinity  is  shown  in  Table  III. 

TABLE  III. 
Cases  of  Diabetes. 


Urine. 

!S 

Blood  serum. 

■e. 

a 

a 
1 

!2^ 

If 

to  U 

Behavior  toward  phenolphthalein. 

After  removal  of  protein. 

1-10  dilu- 

< 

X 

< 

11 
c  3 

H 

3 

tion  of 

whole 

serum  in 

water. 

O 

In  alcoholic 
solution. 

Residue 
after  evap- 
oration. 

In  aqueous 
solution. 

A 

5.5 

5.6 

0.010 

0.04 

40 

0.8 

No  color 

No  color 

Pink 

Pink 

B 

6.3 

6.1 

0.011 

0.10 

30 

0.9 

No  color 

No  color 

Red 

Red 

C 

4.5 

11.7 

2.20 

3.3 

50+ 

0.7 

No  color 

No  color 

Faint  pink 

Faint  pink 

D 

4.0 

16.4 

3.20 

10.5 

80+ 

0.8 

No  color 

No  color 

Faint  pink 

Faint  pink 

i: 

3.5 

6.0 

0.100 

0.26 

5 

0.8 

Red 

Red 

Red 

r 

4.0 

5.7 

0.135 

0.38 

10 

0.9 

Red 

Red 

Red 

: 

3.0 

3.4 

0.412 

0.21 

10 

0.8 

Red 

Red 

Red 

In  Table  III  the  behavior  of  the  serum  toward  phenol- 
phthalein parallels  the  tolerance  to  sodium  bicarbonate  and 
bears  no  constant  relation  to  any  of  the  other  factors  recorded 
in  the  table.  The  parallelism  between  the  behavior  of  the 
serum  to  phenolphthalein  and  the  increase  in  the  tolerance  to 
bicarbonate  in  two  patients  (A  and  B)  justifies  the  diagnosis 
of  acidosis  in  these  cases,  if  one  considers  acidosis  to  be  an 
impoverishment  of  the  body  in  bases.  Moreover,  the  total 
daily  output  of  ammonia  averaged  0.4  to  0.5  gm.  per  day  in 
each  ease  and  did  not  exceed  the  normal  range  of  0.4  to  0.6  gm. 
daily.  We  have,  therefore,  the  existence  of  a  definite  acidosis 
without  any  appreciable  increase  in  the  relative  or  absolute 
excretion  of  ammonia.     The  behavior  of  the  titratable  alka- 


linity was  investigated  in  a  group  of  nephropathies,  selecting 
primarily  those  cases  which  show  an  increase  in  tolerance  to 
sodium  bicarbonate.  The  special  object  in  view  was  to  deter- 
mine if  the  bicarbonate  in  these  cases  is  retained  on  account  of 
an  acidosis  or  if  it  accumulates  in  the  body  on  account  of  the 
inability  of  the  kidney  to  excrete  it. 

There  are  a  number  of  features  which  make  it  probable  that 
this  increased  tolerance  is  to  be  explained  by  a  deficit  of  bi- 
carbonate in  the  body.  Nevertheless,  it  is  equally  clear  that 
no  crucial  evidence  from  any  standpoint  has  been  obtained  for 
the  determination  of  this  question.     One  suggestive  point  is 

TABLE  IV. 
Cases  of  Chronic  Renal  Disease. 

in  L'R.EMIA. 


3 

Blood  serum. 

S3."  a 

< 

Behavior  toward  phenolphthalein. 

After  i 

emoval  of  protein. 

1-10  dilu- 
tion of 
whole 

serum  in 
water. 

In  alcoholic 
solution. 

Residue 
after  evap- 
oration. 

In  aqueous 
solution. 

160+ 

0.6 

No  color 

No  color 

No  color 

No  color 

40+ 

0.9 

No  color 

No  color 

Pink 

Red 

30  + 

0.6 

No  color 

No  color 

No  color 

Pink 

70 

0.8 

No  color 

No  color 

No  color 

No  color 

30 

0.8 

Pink 

0) 

Red 

Red 

30 

0.7 

No  color 

No  color 

Pink 

Pink 

40 

0.9 

Pink 

0) 

Red 

Red 

EXTREME  CASES. 


H 

3.0 

3.7 

70  . 

0.6 

No  color 

No  color 

Pink 

Red 

1 

3.1 

4.2 

80  = 

0.8 

No  color 

No  color 

No  color 

Red 

J 

2.5 

2.6 

70  2 

1.0 

No  color 

No  color 

No  color 

Faint  pink 

K 

2.0 

8.7 

80 

0.8 

No  color 

No  color 

Red 

Red 

L 

2.0 

11.6 

40 

0  7 

No  color 

No  color 

Red 

Red 

Ol  TSPOKKN  CASKS. 


4.0 

7.1 

30  2 

0.0 

Red 

0) 

Red 

1.5 

11.8 

30  = 

1.0 

Red 

P) 

Red 

2.7 

3.0 

20  = 

1.0 

Red 

(') 

Red 

2.4 

2.2 

10  = 

0.8 

Red 

Red 

1.8 

4.0 

10  = 

1.3 

Red 

Red 

Red 
Red 
Red 
Red 
Red 


1  Colorless  after  five  minutes.    -'  By  ingestion. 

that  the  urine  of  a  nephritic  which  has  been  rendered  alkaline 
by  large  doses  of  bicarbonate  is,  after  the  return  of  the  acid 
reaction,  rendered  alkaline  again  by  much  smaller  doses  of 
bicarbonate  than  were  necessary  originally.  It  lias  been  sug- 
gested that  this  fact  constitutes  an  almost  crucial  test,  proving 
the  existence  of  acidosis."  It  is  obvious,  however,  that  these 
results  are  open  to  another  explanation.  Thus,  in  the  case  of 
substances  which  are  known  to  be  retained  in  the  body  on 
account  of  renal  lesions,  it  is  characteristic  that  they  are  not 


'-  Palmer  and  Henderson:    loc.  cit. 
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retained  quantitatively   when  large  amounts  are  intro 

imt  after  a  certain  maximum  ha-  been  reached  excretion  eom- 

-    in    the   .a-.-   ••'    practically   all    Bubstai 
quently.  when  an  acid  reaction  of  the  urine  returns  after  the 
alkalinity  following  a  massive  injection  <>!  bicarbonat 
obvious  that  the  effect  of  an  additional  small  dose  of  bicar- 
bonate cannot  form  a  crucial  test  for  distinguishing 
acidosis  and  retention.    Table  IV  shows  the  behavior  of  !■ 
renal  disease.  <<(  tin'  chronic  diffuse  type  tested  during 

a  stage  of  Lr 1  cardiac  compensation. 

In  analyzing  Table  IV.  the  most  significant  feature  is  the 
general  parallelism  between  the  reaction  of  the  blood  to 
phenolphthalein  ami  the  tolerance  to  sodium  bicarbonate. 
The  following  outline,  compiled  from  Table  IV.  illustrates 
this  feature: 

BKHAVlni:  OF  SERUM  TOWARD  PHENOLPHTHALEIN. 


After  removal  of  pr<"t i-in. 

lotion  of 
whole 
si  rum  in  water. 

Range  of  toler- 
ance to 

donate 

No.  of 
casts 
tested. 

In  alcoholic 
solution. 

B 
evaporation. 

solution. 

■2 

Alkaline 

Alkaline 

Alkaline 

Alkaline 

10— 

5 

Alkaline 

• 

Alkaline 

Alkaline 

8)  to  40 

3 

Neutral 

Neutral 

Alkaline 

Alkaline 

o 

Neutral 

Neutral 

Neutral 

Alkaline 

Neutral 

Neutral 

Neutral 

•Red  color  discharged  in  a  few  minutes  by  heat  on  water  bath. 

In  this  outline  two  cases  (B  and  ('.  Table  I V  i  an 
omitted,  Bince  the  bicarbonate  was  discontinued  in  those 
patients  presumably  long  befon  their  tolerance  was  reached. 
Duly  the  nephritic  ease-  are  included,  as  it  is  not  unlikelj  that 
the  relation  between  the  react  ion  of  the  blood  and  the  tolerance 
to  sodium  bicarbonate  may  vary  according  to  the  etiology  "I 
the  acidosis.     This  possibility  is  suggested  by  the  tw 

diabetic  acidosis  (Table  III,  C  and  D),  which  did  not 

show  extreme  changes  in  the  hi 1.  although  the  test 

made  during  the  day  on  which  these  patients  died,  i 
Table  IV.  i-  omitted  because  of  the  hepatic  syphilis,  sii 
tain  feature-  of  hepatii  gest  the  possibilit; 

acidosis.    In  this  ilightlj  higl 

one  might  expect  from  the  blood  chai 

Tin-  gradatioi  -  of  changes  in  the  blood  a-  given  in  I 
line  can  only  i..-  i  lassified  in  a  very  general  way.     It 
that,  with  accurate  quantitative  measuri  men! 
changes,  their  parallelism  to  the  alkali  toll  i 
more  definite.    This  relationship  between  tin-  titrate 
Unity  and  the  increased  tolerance  to  bases  indii  it 
latter  i-  due.  m  part  at  least,  to  a  defii  it  of  the  bodj 
It  i-  rather  more  difficult  to  decide  whether  tin-  ■ 
sole  factor  involved  in  the  production  of  tin-  ini  ream 
aiue.     It  i-  quite  conceivable  that  in  addition  to  I 
there  may  1»'  an   inability  of  the  injur 
bicarbonate.    Tin-  question  i  an  ■•• 

changes  that  take  place  in  the  1.1 1  upon  tin-  inti 

bicarbonate  and  their  relation  to  I 


in  the 

Unity  of  tin  would 

expect   that   the   further  introduction  of  would 

change  the  ur 

there  i-  Buppn  ssion  of  ! 

i  high  tolen 
sodium  bicarbonate  were  studied  to  determine  whet 

i  hanges  in  the  hi I  ami  in  the  ur-  lultane- 

ou-ly.     The  results  are  given  in  Table  V.     In  • 

which   the  bicarbonate   was  ad istered   by   mouth, 

given  in  In  gm.  quantities  tin. 
of  each  specimen  of  urine  to  litmus  wae 
specimens  wi  n  h  morning  befoi 

bicarbonate.     In  cases  where  intravenous  a. Inn: 
employed,  the  blood  sample  was  taken  before  esu  h  inji   I 

1  M-.l.l     \ 
Kn  H  l    i.i     im    Aiimimmiuii.is   01     Kit  \iui'«\  \T(     BJOS    mi 

TlTHWWIM      Al.KlllMII     n»     till      BLO 
\I>MIMSTI!A1|..\    in    HOI   Til 


Sodium 
bonati 


Interval 
aince  last 
administrs 
tionof  hi 
■  trl .<»■ 


Of  serum  toward  (ihenolphthaleln. 


■  I  SI" 

10  gm 

SO  gm. 
«0gm. 

30  gm. 

M  tm 
10  gm. 


15  hrs. 

10  lir.. 
4  hrs. 

18  hrs. 
3  hrs. 

18  bra, 
I  bra. 


No  color 
Trace  color 


wnwir 


Plat 

Reaction  ol 


iHimi'. 


80  gm. 

Sogm. 

U  gm 

tlhrs. 

tigm. 

*ngm 
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reason  of  renal  retention.  Indeed,  it  would  seem  very  striking 
if,  in  cases  where  there  is  partial  suppression  of  the  ordinary 
substances,  such  as  dyes,  salts,  sugars,  and  water,  that  the 
bicarbonate  alone  should  escape  partial' suppression.  A  quan- 
tity such  as  5  gm.,  however,  would  be  without  any  clinical 
significance  in  comparison  with  the  total  amounts  which  were 
used. 

Some  evidence  has  been  collected  in  regard  to  the  rapidity 
with  which  the  increase  in  tolerance  to  bases  returns  after  the 
administration  of  bicarbonate.  The  period  required  for  the 
return  of  the  increase  in  tolerance  is  so  long  that  only  a  few 
cases  were  available  for  investigation. 

TABLE  VI. 
Duration  of  the  Effect  of  the  Administration  of  Bicarbonate. 


First  test. 

Interval 

between 

tests. 

Second  test. 

Behavior  of  blood  serum  to 
phenolphthalein. 

Tolerance 

Tolerance 
to  bicarbo- 
nate 

(grams). 

After  removal  of  protein. 

bonate 
(grams). 

In  alcoholic 
solution. 

Residue 
after  evap- 
oration. 

In  aqueous 
solution. 

H 

70 
80 
70 
30 
20 

2  weeks 
2  weeks 

2  weeks 
4  days 

3  clays 

Red 

No  color 
Pink 
Red 
Red 

Red 

No  color 

(') 
Red 
Red 

Red 
Red 
Red 
Red 
Red 

10 

40 
20 
10— 
10— 

1  Colorless  in  five  minutes. 

These  data  indicate  that  the  effect  of  the  bicarbonate  lasts 
for  a  relatively  long  period  as  compared  with  diabetic  acidosis. 
Moreover,  in  the  cases  in  uraemia  in  which  massive  injections 
were  used,  there  was  no  evidence  of  rapid  neutralization  of  the 
injected  bicarbonate.  These  considerations  are  of  special 
interest  from  the  standpoint  of  therapy. 

Conditions  Other  than  Nephropathies. — Some  additional  ex- 
aminations were  made  in  conditions  which  are  of  interest  in 
connection  with  nephritis  and  uraemia.  One  of  the  more 
important  features  is  the  study  of  the  various  combinations  of 
cardiac  and  renal  disease.  Especial  attention  has  been  given 
to  two  groups  of  cases,  namely,  ( 1 )  in  which  an  acute  cardiac 
decompensation  has  brought  about  a  temporary  impairment  of 
renal  function;  and  (2)  that  group  in  which  renal  lesions  have 
brought  about  a  more  or  less  permanent  impairment  of  the 
cardiac  compensation.  The  various  tests  for  renal  function 
have  been  employed  by  different  observers  to  differentiate  these 
two  groups;  it  would  seem  that  those  substances  would  be 
particularly  unsuitable  whose  excretion  is  markedly  interfered 
with  by  an  impaired  circulation.  On  the  other  hand,  the  more 
favorable  tests  would  be  those  which  depend  upon  a  long- 
standing kidney  lesion.  In  this  connection  it  is  interesting 
to  note  that  the  excretion  of  phenolsulphonephthalein  is  defi- 
nitely reduced  during  a  break  in  cardiac  compensation,  whereas 
the  rest  nitrogen  of  the  blood  rises  but  very  little,  even  during 
long  cardiac  insufficiency.  The  changes  in  the  titratable  alka- 
linity in  the  chronic  nephropathies  require  a  long  period  for 
their  development  and,  a  priori,  one  would  not  expect  such 


changes  to  occur  in  cases  of  pure  broken  compensation.  Four 
patients  were  tested  who  were  crucial  cases  for  determining 
the  effect  of  a  cardiac  break  upon  the  titratable  alkalinity  of 
the  blood.  All  of  the  four  cases  were  in  the  stage  of  acute  de- 
compensation. This  was  accompanied  by  marked  cyanosis. 
Two  of  these  cases  subsequently  recovered  sufficiently  to  return 
to  their  homes.  The  other  two  were  tested  when  in  complete 
coma,  in  extremis,  during  the  last  day  of  life.  In  these  two 
cases  the  diagnosis  was  confirmed  at  section.  In  all  four  of 
these  cases  the  behavior  of  the  blood  serum  to  phenolphthalein 
was  distinctly  normal.  It  is  apparent  that  this  procedure  offers 
a  certain  amount  of  information  in  the  differentiation  of  car- 
diac and  renal  cases.  However,  the  exact  limits  of  its  value 
could  only  be  determined  by  the  examination  of  a  large  series 
representing  a  variety  of  cases. 

Of  the  other  conditions  in  which  there  is  a  dyspneeic  coma 
without  diabetes,  pernicious  anaemia  is  especially  interesting. 
Seven  cases  of  anaemia  were  examined.  Three  of  these  were 
secondary  to  haemorrhoids.  The  other  four  were  pernicious 
in  type,  two  being  outspoken  cases,  while  the  third  (A)  was  in 
comparatively  good  condition.  The  general  results  were  as 
follows : 

TABLE  VIT. 
Cases  of  Anaemia. 
pernicious  an.emia. 


Toler- 

Hemo- 

ance to 

Red   cells 

globin 

sodium 

Case. 

per  cmm. 

% 

bicar- 

normal. 

bonate, 
igrains) 

A.... 

1,800,000 

47 

10— 

B.... 

1,900,000 

39 

70 

C... 

900,000 

20 

40 

D.... 

1,600,000 

35 

60 

Behavior  of  serum  toward 
phenolphthalein. 


After  removal  of  protein. 


Red 

No  color 
No  color 
No  color 


orati< 


Red 

No  color 
No  color 
No  color 


Red 
Red 


Red 
Red 
Red 

Red 


SrX'ONDARY    AN.EMIA. 


E  .... 

2,300,000 

20 

30 

No  color 

No  color 

Red 

Red 

F.... 

3,000,000 

40 

10— 

Red 

Red 

Red 

Red 

a .... 

2,100,000 

35 

30 

Red 

(') 

Red 

Red 

1  Colorless  after  five  minutes. 

These  cases  of  anaemia  show  that,  in  addition  to  the  im- 
poverishment in  cellular  elements  and  of  haemoglobin,  the 
titratable  alkalinity  is  often  reduced.  Furthermore,  in  these 
seven  cases  the  change  in  titratable  alkalinity  bore  more  rela- 
tion to  the  grade  of  anaemia  than  to  the  type  as  determined 
by  the  morphological  and  etiological  factors.  All  of  these 
cases,  except  the  milder  pernicious  one  (A),  showed  a  trace  of 
albumin  and  a  few  casts  in  the  urine.  It  would  seem  clear, 
however;  that  the  changes  in  titratable  alkalinity  were  due  to 
the  anaemia,  since  an  even  more  definite  grade  of  nephropathy 
gives  rise  to  no  changes  in  the  titratable  alkalinity  of  the  blood. 

On  the  other  hand,  the  anaemia  of  the  nephritic  cases  was 
altogether  insufficient  to  account  for  the  change  in  titratable 


April  1914.] 


JOHNS    HOPKINS    HOSPITAL    BULLETIN. 


111 


alkalinity.    In  some  of  the  eases,  with  thi 

bicarbonate  and  with  extreme  change  in  titrata 

tin-  red  cell  count  and  haemoglobin  were  no!   reduced  more 

than  a  fourth  of  the  normal.     'The  results  wen 

independent  of  the  red  cell  count  and  haemoglobin 

that  it  was  n..t  >  onsidered  ne  essarj  to  r»  ord  these  in  i 

of  nephritic  cas<  s. 

\    few   miscellaneous   cases   were   observed    in    which    the 
titratable  alkalinity  proved  to  be  of  interest.    On 
a  man.  55  years  old,  was  admitted  to  the  hospital  in  coma  with 
■  history    of  anuria   for   1">  hours  and  a   record  >>f  chronic 
nephropathy  extending  over  35  years.    The  respiratioi 
deep  and  regular,  but  were  not  increased  in  frequency,  and  ex- 
piration was  not  prolonged.    The  mucous  membranes  »■ 
mal  in  color.  Ten  cubic  centimeters  of  urine  were  obtained  bj 
catheter.    An  abundance  of  albumin  and  a  variety  of  casts  wen 
present.    No  additional  information  could  be  obtained  on  fur- 
ther examination.     The  diagnosis  lav  between  anemia  ami 
cerebral  hemorrhage.     An  examination  of  the  blood  Berum 
showed  a  normal  condition  as  regards  real  nitrogen  and  titrat- 
able alkalinity,    The  secretion  of  urine  commenced  in 
hours,  the  albumin  and  casts  disappearing  almost  complete h 
within  a  few  day-.     Later  a  history  was  obtained  of  partial 
paralysis  "i  shorl  duration  m  the  left  arm.  coming  on  about 
two  weeks  before  admission  to  the  hospital.    The  subs 
record    of    this    case    confirmed    the    diagnosis    of 
haemorrhage. 

In  a  second  instance,  the  patient  was  a  man  of  15,  who  had 

some  knowledge  of  medii  me.     A  definite  nephritis  of  i I- 

grate  grade  was  known  to  have  existed  for.several  years.    This 

patient  suddenly  developed  attacks  of  dyspnoea  chara 

by  comparatively  rapid  respiration,  without  cyanosis,  and  with 

subjective   (symptoms   of  air   hunger.     Tl 

physical  changes    n  the  chest,  the  irregulai 

ami  the  absent  e  of  any  relation  to  ph)  sical  ■ 

that  they  were  neurotic  in  origin.     Nevertheless, 

hility  of  an  an  hungi  r  due  to  renal 

eluded  clinically   without   further  observation      Tie 

nation  of  the  blood  serum  at  tin-  tii bowed  i 

■    in   titratable  alkalinity.     The  residue  a 
ation  of  the  alcoholic  extract  did  not  lose 
.after  heating  for  1".  minut 
indicate  a  diminution    ;    titratable  alkalinity  whii 
far  t light  1 1 

Brandenburg  '  divides  the  ;> 
two  fractions.     Tin 
This  i-  small  in  amount  and  .  • 
of  the  blood.    Tie-  -  ■  oi   I 
which  is  bound  to  the  proteii 
ond  fraction  i-  siihjei  I 
■•mate-   an-    r.  la- 
alcoholic  nitrates  from  serum  poinl 
elusion,   for  it   i-  largely  the 
by  the  alcohol.    The  d\» 


eat,  for  th< 
ticularl)  to  • 
of  the  blood. 

iiniti/. 

qualitat 

tion  to  quantitati  in  the 

inaccurai  j  of  all  p 

of  tin     - 

end-points  obtained  with  the  ii 

serum.     11  removal  of  : 

of  the  ihili.  ulti.  -  with  tl 
It  would  seem  that  the 

phthalein  after  removal  of  the  protein  should 
of  expression  in  some  quantitative  form  even  though  minute 
quantities  of  alkali  are  band 
themselves  for  clinical  purposes,  such  a-  din 
metric  measurement,  determination  of  the  dilul  i 
the  i  olor  disappears  in  the  l  • 

determination  of  the  minimal  amount  of  i  hIii.1i 

will  suffice  to  give  a  color  reaction  in  thi 

A  number  of  titral 
lowing  technique :  1  cc.  of  serum  was  diluti 
Bolute  alcohol  and  the  mixture  filtered  after  thon 
Twentj  ■  ul> 

a  water  hath  and  taken  up  in  lOcc.  of  wati 
centimeters  of  \   |?5  sulphurii 
in  order  to  t  it  rate  smWqueiltly  for  tl 
the  disappearance  of  color.    Tin-  titi  | 
boiling  temperatui 
nolphthalcin.    The  number  of  cubii 
phuric  mid  which  were  neutralised  bj   tl 
table  nJkalinity  of  tin 
of  a  normal  solution,  or 
of  the  titratable  alkalinity  whii  h  i- 
filtrate.     Norma]  serum,  undei 

i 
■ 
mal    to 

slight  amoui  I 

i  linical 

■ 
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Physico-chemical  Reaction  of  the  Blood. — The  work 
throughout  this  paper  has  been  confined  to  the  titratable  alka- 
linity of  the  blood.    The  study  of  the  physico-chemical  reaction 

of  the  blood  in  health  and  disease  did  not  seem  appropriate 
under  the  present  conditions  for  two  reasons:  In  the  first 
place,  although  investigators  are  not  yet  fully  agreed  as  to  the 
accuracy  of  either  the  colorimetric  or  the  electric  measurements 
of  physico-chemical  reaction  in  the  presence  of  protein,  yet 
the  concensus  of  opinion  is  that  the  reaction  of  the  blood  under- 
goes comparatively  little  change  even  during  an  acidosis.  The 
most  recent  work  from  Sorensen's  "  laboratory  with  improved 
methods  for  electric  measurement  indicates  that  the  compen- 
satory processes  of  the  body  are  sufficiently  effective  to  main- 
tain a  comparatively  normal  physico-chemical  reaction  of  the 
blood,  even  during  an  acidosis.  In  addition  to  the  uncertainty 
which  still  surrounds  the  application  of  the  physico-chemical 
methods  in  the  study  of  the  reaction  of  the  blood,  it  is  evident 
that  the  observations  on  the  titratable  alkalinity  offer  a  much 
simpler  procedure  for  clinical  purposes.  Moreover,  the  weight 
of  evidence  tends  to  show  that  it  is  the  titratable  alkalinity 
rather  than  the  physico-chemical  reaction  which  is  subject  to 
variation  and  which  consequently  is  of  importance  from  a 
clinical  standpoint.  This  view  was  suggested  by  Folin  ™  at  an 
early  date  and  at  a  time  when  the  first  application  of  physico- 
chemical  methods  to  the  blood  were  frequently  interpreted  as 
indicating  that  the  older  titration  procedures  were  erroneous 
and  should  be  abandoned. 


1.  Changes  in  the  titratable  alkalinity  of  the  blood  occur 
which  give  rise  to  distinct  qualitative  differences  in  the  re- 
action of  normal  and  pathologic  sera  to  phenolphthalein. 
Conditions  are  readily  obtained  under  which  the  blood  serum, 

"Sorensen:    Personal  communication. 

"Folin:    Trans.  Ass.  Am.  Phys.,  1907,  XLIX,  128. 


during  an  acidosis,  is  neutral  <>r  acid,  whereas  under  the  same 
conditions  all  normal  sera  are  strongly  alkaline. 

2.  The  less  severe  grades  of  diminished  alkalinity  can  be 
detected  in  a  qualitative  way  from  the  behavior  of  sera  before 
and  after  the  removal  of  protein  and  by  the  selection  of  a 
solvent,  such  as  alcohol,  in  which  the  ionization  and  hydrolysis 
of  carbonates  are  diminished.  The  effect  of  protein  and  of  the 
solvent  upon  the  reaction  permit  a  variety  of  combinations  of 
these  factors  for  detecting  varying  grades  of  diminished 
alkalinity. 

3.  Definite  changes  in  the  titratable  alkalinity  occur  in 
experimental  and  spontaneous  acidosis,  in  certain  nephropa- 
thies, and  in  some  anaemias.  The  method  also  affords  infor- 
mation of  value  in  the  differentiation  of  certain  obscure  comas. 

4.  Cases  of  diabetes  occur  in  which  the  excretion  of  am- 
monia and  of  acetone  and  related  bodies  is  normal,  but  the 
titratable  alkalinity  is  decreased  and  the  tolerance  to  bases  is 
increased.  This  affords  proof  of  a  definite  impoverishment  in 
bases  in  these  cases. 

5.  Changes -in  the  titratable  alkalinity  are  accompanied  by 
corresponding  changes  in  the  tolerance  of  the  body  to  fixed 
bases. 

6.  The  titratable  alkalinity  is  of  important  biological  sig- 
nificance, while  the  available  evidence  indicates  that  the 
physico-chemical  reaction  of  the  blood  is  maintained  at  a  fairly 
constant  value,  even  in  outspoken  grades  of  acidosis. 

?.  The  parallelism  between  the  diminution  in  titratable 
alkalinity  and  the  increase  in  tolerance  to  fixed  bases  in  dia- 
betes and  in  the  nephropathies  affords  crucial  evidence  that 
■  this  increase  in  tolerance  is  due  practically  altogether  to  a 
deficit  of  the  body  in  alkalies  or  alkali-yielding  substances. 
The  questions  as  to  whether  such  a  condition  constitutes  an 
acidosis  will  be  discussed  in  a  subsequent  paper. 

It  is  a  pleasure  to  thank  Dr.  Lewellys  F.  Barker  for  an 
interest  in  this  work  which  has  been  very  helpful. 


SOME  ERRORS  IN  THE  DIAGNOSIS  OF  PULMONARY  TUBERCULOSIS.* 

By  Lawrason  Browx,  M.  D..  Saranac  Lake.  X.  Y. 


It  is  a  curious  psychological  fact  that  the  mistakes  of 
another  practitioner,  when  narrated  with  a  more  or  less  com- 
plete medical  history,  rarely  impress  the  listeners  in  any  way 
other  than  avoidable.  1  was  well  aware  of  this  when  I  impru- 
dently suggested  to  Dr.  Hamman  that  I  would  speak  to  you 
to-night  of  some  of  my  errors  in  diagnosis  and  mention  a  few 
made  by  other  men.  The  only  medical  man  who  has  made  no 
mistakes  is  the  second  or  third  year  medical  student  just  enter- 
ing upon  his  clinical  work.  Some  of  these  mistakes  of  mine 
would  never  have  been  made  had  the  patient  and  myself  been 
able  to  enjoy  the  privilege  and  co-operation  of  such  ah 
staff  as  you  have  here.  The  limitations  of  private  practice 
must  be  experienced  to  be  realized.  The  physician  must  in 
many  cases  depend  entirely  upon  his  own  powers  of  observation 


*  Read  at  a  meeting  of  The  Laennec,  a  Society  for  the  Study  of 
Tuberculosis,  The  Johns  Hopkins  Hospital,  January  26,  1914. 


for  such  assistance  as  he  can  command  in  a  small  town  among 
poor  patients. 

A  hint  from  a  wide-awake  colleague,  a  member  of  the  house 
staff  or  from  a  keen  nurse,  may  recall  to  mind  another  case 
that  makes  the  diagnosis  clear.  I  shall  present  to  you  a  num- 
ber of  brief  histories  of  patients  and  endeavor  to  help  you  to 
see  how  I  fell  into  error.  I  am  fully  aware  that  many  men. 
keener  of  observation  than  I,  would  have  had  more  data  upon 
which  to  base  judgment  and  so  probably  have  avoided  these 
pitfalls. 

I  have  no  doubt  that  I  was  taught  in  my  classes  in  physical 
diagnosis  that  muscle  sounds  could  in  rather  thin  muscular 
subjects  simulate  rales,  but  when  I  told  a  medical  student  a 
few  months  after  my  graduation  that  his  disease  extended  over 
the  posterior  of  both  lungs  I  had  forgotten  this  fact,  and  later 
learned  that  he  had  a  just  discoverable  apical  lesion  which  has 
remained  healed  for  thirteen  years.     1  had  never  grasped  the 
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fad  that  shoulder  fricti ■mild  lead  mi  that  a 

patient  hail  pleurisy  in  the  interscapular  region,  bul 
Swallowing  can  produce  -<>un>N  in  tin-  upper  ch< 
resembling  rales  that  I  had  to  learn  that  fact  also.    It  t 
inanv  years  to  learn  that  disease  could  »■  n i ~t  for  a  time 
physical  signs  and  that  not  infrequently  a-  tin-  patii 
proved  the  physical  sien*  became  much  mon 

I  still  make  yearly  some  mistakes  in  regard  t"  the  pr 
or  absence  of  a  pleuritic  effusion.    The  signs  seem  t< 
gome  cases,  n  hen  limited  in  area,  to  !»■  very  difficult  of  interpre- 
tation, anil  tin-  needle  i~  of  course  the  only  test,  an.!  t 
is  not  infallible.    More  difficult  Mill  is  it  to  determine  whether 
or  not  any  fluid  remains  in  the  chest  after  repeated  aspirations. 
I  shall  narrate  the  history  of  a  case  a  little  later  where  1  found 
it  most  difficult  to  decide.    The  heart  may  not  Im'  displai 
the  si.lt*  not  increased  it 

1.  Some  ten  or  twelve  years  ago  I  had  referred  to  me  I >:■ 
the  physicians  in  the  Johns  Hopkins   Dispensary,  B  pati 

had  been  acutely  ill  with  what  Beemed  like  the  grip,  She  hail.  as  I 
now  recall  it,  no  temperature  but  Bomi  cough  and  expectoration 
and  riles  all  over  the  posterior  of  one  lung  and  the  upper  half  of 
the  opposite.  She  applied  to  me  for  admission  to  the  Adirondack 
Cottage  Sanitarium  and  1  refused  her.  one  month  later  when  1 
re-examined  her,  to  my  astonishment  I  found  her  lungs  normal 
An  acute  proa  BS  was  clearing  up  irregularly  cm  the  two  sides. 

2.  One  hot  afternoon  some  ten  years  ago  1  was  called  t<>  a  little 
back  room  to  see  a  poor  woman,  thirty  live  or  forty  years  of  age, 
with  high  fev.  r.  \  ■ry  pale  and  weak.  She  was  said  to  have  tuber 
culosis  and  I  immediately  Buapected  an  ai  ate  miliary  tuberculosis 
The  lungs  showed  no  definite  Blgns  on  repeated  examlnatli 

a  very  few  glands  were  slightly  enlarged  and   I   finally   ■ 

her  admission  into  the  Reception  Hospital,  whi  curring 

at  Brat  in  thi   diagnosis  of  pulmonary  tuberculosis,  Dr.  Baldwin 

made  a  diagnosis  of   Hodgkin 

microscopic  examination  of  a  gland  excised  after 

...lit  seven  year-  ago  I  1907  >  a  young  man.  agl 
under  treatment  by  me  for  pulmonary  tuberculosis  off  and  on  for 
two  years.   Tubercle  bacilli  were  present  in  the  spin  inn 
returned  home  and  I 

lues.    One  year  later  he  had  son.  rvtcal  glands  1 

which  were  said  to  be  tuberculous      \  year  after  this,  I 
after   I   had  seen  him.  he  again,  saying 

fever  of  lo4     F,  for  I  On  examination,  t 

the  neck  was  yen  evident  and  about  it  wen 

The  right  upper  and  middle  lobes  were  infiltrated 

slight  advanci 

nation  was  neg 

reflexi  Ibly  a  trihv  Increased.     Poui 

ind  twitching 
and  at  night   (so  tl  e  nura< 

ind  no  Kernig       Igi       VI 
meningitis  ol  which  I  wa 
obtained  data  which  I  I 

to  normal.    The  sputun 

for  an  occasional  trace  of  albun 
cast  the  ai 
globin.  3600  li 
count 

■nail  monon  i 
tlonals  3.6%.     On  the  7th 
showed   only   3'.''.    of    P 
nuclears  and  transltionals  and   • 
weeks  later  a  similar  blood  pictui 


culture 

ture  rose  gradu  til  ■ 

again  thought  lay*  of 

pyrexia   the  I  ind   the 

a  third  attack  with  a  temperatui 

days,  during  which  bj    1  ir    S    \\ 

a  diagnosis  ol   Hodgkin'a 

enlarged,  the  liver  d  ■   gland" 

wen  palpable  in  the  axllli  i.  r 

I    had   sufficient   data   ' 
why  tie  lltant  ami  I  I 

everytti 

1.    In    August.    I'.U  1.  a   I 

came  !•  te  had  begun,  to  f. .  i  badl)  (•  i 

VioUSl)         i  He-    sister    had     had    pulmonary      t. 

covered.    Three  weeks  previously  he  had  bad  ntgl  I 

'  and  I.  it  weak       V 
Catakills  he  ■  ame  to  Bar 
had  lost  weight  and  ills  general  condition 
monary  examination  showi  d  signs  of  fluid  i  pr<  \  louslj  dli  . 

to    the    level    of    the    third    rib    and    third    \.  III- 

sputum    contained    no    tubercle    bacilli    and    tie     ur 

albumen  and  a  '•  in    byallne  CBStS       He  had  eontinii. 

tng  about   100    to  l"l     P      He   ■■ 

tluld  never  showed  an}  tubercle  bacilli  either  bj  anim.il 

tlon  or  by  staining      However  I    thought  tie 

CUlOUS   pleurisy    and    tread. I    l.im    tCCOrdlngl] 

three  months   after  his  arrival.  In  the 

third  right  Intercosl 

and  softer      I  dlagni 

Incised  the  swelling  but  could  get  no  pus     v  llttli 

appean 

axllhe  and  above  and   below 

The   mental   C lltlOD    of   the   pathnt    R 

■ 

finally  largelj  i  li  ared  up     Th< 

.nil  mon    Irregular       \  Ml 

21, and    In   a  differential   COUI  I 

phlhs     •     ' 

I  thought  ' 
but  in  ' 
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were  sent  to  the  Adirondack*  for  tuberculosis.  In  two  the 
superficial  glands  and  spleen  were  enlarged  and  the  diagnosis 
should  have  been  made  and  the  patients  kept  at  home.  In  the 
other  three  the  superficial  glands  did  not  enlarge  at  all  or  only 
very  late  in  the  disease.  An  indefinite  onset  followed  by  pleu- 
ritic effusion  and  fever  is  likely  to  lead  anyone  astray.  When 
enlarged  glands  occur  in  a  tuberculous  patient  and  do  not 
recur  after  removal  or  remain  very  small,  it  is  not  easy  to 
diagnose  lymphadenoma.  I  have  no  doubt  a  number  of  cases 
have  escaped  me,  but  to-day  I  am  on  the  outlook  for  such 
cases  and  that,  I  believe,  is  a  large  factor  in  their  correct  diag- 


5.  In  the  winter  of  1912,  a  school  teacher,  fifty  years  old,  from 
the  Middle  West  was  sent  to  me  suffering  from  pleurisy  with 
effusion.  I  immediately  took  it  for  granted  that  a  diagnosis  of 
tuberculous  pleurisy  had  been  made,  as  I  believe  it  had.  He  com- 
plained of  great  pain  over  the  left  anterior  costal  margin  and  a 
fast  pulse.  One  brother  died  of  tuberculous  laryngitis.  He  denied 
lues  and  tripper,  but  had  pneumonia  when  a  child.  Fourteen 
months  before  he  saw  me  he  had  been  treated  on  account  of  the 
pain  for  indigestion.  Not  improving  he  went  to  Battle  Creek 
where  fifty  ounces  of  a  clear  fluid,  of  low  specific  gravity,  con- 
taining no  pus,  were  withdrawn.  He  returned  home  and  tried  to 
but  could  not  continue  work.  One  month  previous  he  had  nearly 
lost  the  use  of  his  left  side,  and  since  then  the  left  palpebral 
orifice  has  been  smaller  than  the  right.  Hoarseness  then  occurred 
and  loss  of  weight  and  strength.  His  appetite  was  poor  and 
bowels  very  constipated.  He  had  slight  expectoration.  A  radio- 
graph was  said  to  show  a  thickened  pleura  and  some  intrapul- 
monary  disease  on  the  left  with  scars  of  an  old  tuberculosis  on 
the  right.  He  stated  that  he  had  had  little  or  no  temperature  but 
that  his  pulse  was  fast  and  he  was  slightly  short  of  breath  and 
slightly  aphasic.  His  chief  complaint  was  pain  at  the  left 
anterior  costal  margin,  so  severe  that  he  could  sleep  only  when 
he  lay  on  his  back  and  then  only  when  he  took  analgesics.  The 
left  side  was  depressed,  moved  less,  showed  loss  of  vocal  fremitus 
and  almost  flatness  over  most  of  the  side.  The  breathing  was 
distant,  the  vocal  resonance  decreased  and  there  were  a  few 
scattered  rales.  There  were  possibly  a  few  fine  rales  in  the  outer 
third  interspace  on  the  right.  The  heart  was  not  misplaced.  The 
sputum  contained  some  tubercle  bacilli  ten  days  after  arrival  and 
the  urine  was  normal.  Three  weeks  later  his  voice  became  more 
husky  and  weak,  due  to  a  paralysis  of  the  left  recurrent  laryngeal 
nerve.  Two  months  later,  after  a  dry  tap  in  front,  400  cc.  of  a 
reddish  brown  fluid  with  many  polymorphonuclear  and  few  mono- 
nuclear cells  were  aspirated  posteriorly.  A  differential  blood 
count  was  normal  and  when  five  months  after  arrival  the  liver  was 
found  enlarged,  a  negative  Wassermann  was  obtained.  There  were 
no  glands  except  one  the  size  of  a  hazel  nut  in  the  left  axilla  which 
decreased  in  size.  The  patient  returned  home  and  as  my  diagnosis 
of  malignant  tumor  of  the  lung  and  pleura  was  not  acquiesced  in, 
a  laparotomy  was  done  and  revealed  a  liver  studded  with  carci- 
nomatous nodules.  He  died  a  few  days  after  the  operation.  As  I 
said  at  first  I  thought  the  patient  had  tuberculous  pleurisy  but  as 
the  other  signs  developed  the  diagnosis  seemed  untenable.  He 
may  have  had  pulmonary  tuberculosis  also  as  tubercle  bacilli 
were  found  in  the  sputum  at  the  Adirondack  Cottage  Sanitarium 
or  some  mistake  may  have  occurred  as  at  no  other  time  were  they 
ever  demonstrated. 

This  case  and  the  ease  of  the  clergyman  with  Ilodgkin's  dis- 
ease show  how  easy  it  is  to  be  misled  by  the  presence  of  fluid. 

6.  Two  years  ago  a  woman,  aged  50,  the  mother  of  two  children, 
was  referred  to  me  for  treatment.  One  brother  died  of  tumor  of 
the  lung,  otherwise  the  family  history  was  negative.  Thirty 
years  previously  she  had  had  for  about  three  years,  attacks  of 


bronchitis  lasting  about  two  or  three  months  each.  Her  health 
continued  good  until  one  and  a  half  years  ago  when  the  left 
breast  was  removed  and  the  axilla  cleaned  out  for  a  typical 
mammary  carcinoma.  She  was  then  well  until  about  eight  weeks 
previously  she  had  a  slight  haemoptysis  and  had  ever  since  raised 
blood  streaked  sputum  in  which  tubercle  bacilli  were  found.  A 
few  physical  signs  were  discovered  at  the  right  apex  and  the 
lymphatic  glands  in  the  right  cervical  region  were  found  enlarged. 
Pleurisy  in  the  right  infraaxillary  region  developed  three  weeks 
previously  and  the  temperature  rose  to  100.5°  F.  and  101°  F.  Fol- 
lowing this  the  temperature  varied  from  normal  in  the  morning 
to  100°  F.  at  night.  Three  weeks  previously  her  right  knee  began 
to  pain  her  and  continued  to  do  so.  The  finding  of  tubercle  bacilli 
convinced  the  hospital  authorities  that  she  had  pulmonary  tuber- 
culosis and  her  attending  physicians  were  considerably  chagrined 
as  they  had  not  discovered  them  on  several  examinations.  When 
she  came  under  my  observation  June  29,  1912,  she  was  in  bed 
expectorating  blood  and  had  a  slight  elevation  of  temperature. 
I  kept  her  in  bed  and  only  at  the  end  of  a  week  did  I  examine  her 
lungs,  for  the  blood  spitting  continued.  A  few  scattered  rhonchi 
were  heard  over  the  upper  lobe  of  the  right  lung.  The  examina- 
tion of  the  sputum  and  urine  were  negative  and  I  thought  the 
patient  was  probably  tuberculous  with  possibly  carcinomatous  or 
tuberculous  glands  in  the  neck  on  the  side  opposite  the  former 
tumor.  Two  weeks  (July  12)  after  arrival  the  breathing  was 
noted  as  being  slightly  distant  and  broncho-vesicular  above  the 
left  clavicle  but  no  dulness  could  be  made  out.  Four  days  later 
(July  16)  the  breathing  on  the  right  was  puerile,  on  the  left 
distant  over  the  front  but  of  good  quality.  On  the  left  back  there 
was  dulness,  more  pronounced  below.  The  breathing  was  less 
marked  than  on  the  right  and  after  coughing  a  few  sonorous  rales 
were  heard.  The  heart  sounds  were  more  widely  transmitted  than 
normally.  The  cough  had  now  become  spasmodic  and  suggested 
intrathoracic  pressure  and  she  had  difficulty  in  breathing.  The 
next  day  there  was  dulness  over  the  greater  part  of  the  left  lung, 
with  flatness  below,  whispering  broncophony  was  audible  to  the 
fifth  rib  and  eighth  vertebral  spine,  but  vocal  fremitus  was  less- 
ened. The  breathing  was  distant.  Three  days  later  a  dry  tap  was 
obtained.  On  July  2S,  the  knee  was  put  up  in  crinoline.  The  next 
day  double  vision  occurred  and  several  days  later  a  marked 
internal  strabismus  of  the  left  eye  occurred.  Later  vomiting 
occurred  frequently.  From  this  time  on  the  symptoms  gradually 
increased  until  weakness  lessened  them.  The  only  point  of  in- 
terest which  developed  before  her  death  on  September  3  was  that 
she  had  attacks  of  premature  cardiac  contraction,  apparently 
ventricular  in  origin.  Her  headache  would  increase  and  the  pulse 
drop  from  132  to  60  and  in  one-half  hour  rise  to  120.  On  one  occa- 
sion it  dropped  to  38.  I  diagnosed  secondary  carcinoma  of  the 
lungs,  cervical  glands,  brain  and  knee,  but  the  autopsy  performed 
by  Dr.  Krause  revealed  a  hypernephroma  on  the  right  side  with 
metastases  to  the  left  lung,  two  or  three  to  the  right  lung,  to  the 
liver,  left  kidney,  right  knee  and  a  few  nodules  in  the  mesentery 
•  and  retroperitoneal  tissues.  The  brain  and  neck  were  not  ex- 
amined. A  few  weeks  ago,  the  sections  from  the  mammary  carci- 
noma were  examined  by  Dr.  W.  G.  McCallum,  who  pronounced  the 
tumor  a  typical  carcinoma. 

7.  A  youth,  aged  19,  from  New  Jersey,  applied  for  admission  to 
the  Adirondack  Cottage  Sanitarium  last  summer.  His  family 
history  and  his  previous  history  were  unimportant  except  that  he 
lived  under  poor  hygienic  conditions  and  was  closely  associated 
with  a  boy  friend  who  was  tuberculous.  About  six  or  seven  weeks 
before  admission  (March,  1913)  he  began  to  lose  appetite,  weight 
and  strength,  had  a  slight  cough  and  suifered  from  languor.  One 
and  a  half  months  later  he  had  night-sweats,  fever  and  sputum. 
On  arrival  in  Saranac  Lake  one  and  a  half  months  before  admis- 
sion he  had  temperature  of  101°  F.,  night-sweats  and  physical  signs 
interpreted  as  due  to  enlarged  bronchial  glands.  After  admission 
he  grew  worse  and  was  transferred  to  the  infirmary  where  his 
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temperature  ranged  from  97° 

to  normal:  his  pulse  varied  from  100  t 

16  to  28.    On  October  12,  seven  months  after  onset,  his  li 

were    38,000    and    the    polymorphous  1.    ■ 

showed  a  shadow  In  the  mediastinum,  about  i; 

some  diffuse  consolidation  in  the  lower  part  of  the  right  In 

some  consolidation  about  the  hilua  of  the  left  lung     Th- 

the  right  was  markedly  dull  below  the  sixth  verti  1  r 

breathing  somewhat  exaggerated  m  •  r  the  whole  front,  t 

resonance  normal,  a  few  fine  rales  were  heard  at  thi   Inm 

the  fourth  Interspace  and  moderately  coarse  rales  belon  the  fourth 

vertebral  spine.    On  the  left  the  note  was  byperreaonant  i 

lower  front,  the  breathing  slightly  distant  over  the  faonl 

scattered  moderately  coarse  rales  after  coughing  were  heard  over 

the  front  and  fine  rales  to  the  third  vertebral  spin.       Tl 

ing  day  a  fluoroscopic  examination  confirmed  the  radiograph  and 

showed   the   posterior  mediastinum   to   !»■   U 

mediastinal  abscess  was  made  and  the  Introduction  of  . 

was  considered.    The  second  day  following  there  wai 

the  right  of  the  sternum  extending  over  most  of  the  left  front,  the 

vocal    resonanet     was    increased    and    the    breathing    markedly 

ikened.     The  patient  expectorated    some  dark   clotl   Of   blood. 
The  urine   examination   was  negative  and   the   purulent   gputum 
never  showed  any  tubercle  bacilli.     The  radiograph  Bhowed  that 
the  whole  mass  had  shifted  slightly  to  the  left     At  this   i 
mediastinal  abscess  was  diagnosed  and  the  patient  r 
surgeon  who  diagnosed  malignant  growth.     After  Beveral  d 

•  rvation  a  thoracotomy   revealed  sarcoma  of  the  mediastinum 
and  left  lung  which  was  continued  by  histologic  examlnatii  D 
piece  of  excised  tissue.     I  should  have  made  this  diagl 
sudden  change  in  note  led  me  astray  as  well  as  the  aharplj 
right  border  of  the  X  Kay  shadow  and  the  positr.  •  I  some 

medical  men. 

In  these  three  cases  of  maligi  ai  I  ti >r  of  the  lui 

pleura,  it    is  curious  that  in  two  tubercle  l>a<  ilh  w< 

■  but  never  again  in  the  s]iutum.    One  patient  might 
hail  a  tuberculous  focus  in  the  lung,  hut  in  the  other  it  was 
axcluded   at    autopsy.      The    pleuril 

e  of  tubercle  Iwcilli  in  the  sputum  and  thi 
easily  mislead  anyone  in  the  lir-t  case,  wh    ■ 
of  tubercle  bacilli  in  the  sputum  in  I 
think  of  anything  else  than  a  pulnio 

■■  nding  pin  •  I  liis,  but  th< 

thorities  wen 

they  yielded.     When  a   ■ 
authorities  with  a  d 
the  sputum,  it  is  well  to 
their  laboratory   has 

ever,  probabl)  •      urred  with  us.     \\  hen  I 
pulmonary  tuben  ulos       •     .     • 
the  ,![.,_  putum.     I 

bare  d  4  wrnephroina,  but  the  1 

an.l  had  1  felt  the  turn..!   I  would.  I 
it  a  metastasis,  I   r  i 

■t   rare  m   :    I 

8.  A  lawyer,  aged   :.t.  complaining 
consulted  me  some  si 
mediate  family  had  suffered  fn  • 
tory  dlsordi  ra    T  le 
he  had  had  a  slight  cough  for    ■ 
While  he  had  been  exposed,  no  1 
of  four   years  before   I   saw   hii 
strength,  but  recovered  and   w.^ 
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found  tubei 

con.liti 
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fremitu 
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arrival 
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normal,  he  hai 
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diagnosis  of  acute  dial 
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time.  Babinsky's  sign  was  present  in  both  sides.  The  blood 
pressure  was  systolic  115  mm.,  diastolic  70  mm.  A  spinal  punc- 
ture revealed  a  bloody  fluid  not  under  much  pressure.  The  second 
day  after  the  onset  she  moved,  her  right  arm  but  developed 
stertorous  breathing  and  died  that  night,  having  been  uncon- 
scious most  of  the  day.  Autopsy  revealed  a  haemorrhage  into  the 
left  lateral  ventricle  and  some  over  the  convolutions  about  the 
fissure  of  Rolando.  Her  heart  showed  a  chronic  mitral  lesion  and 
a  beautiful  acute  endocarditis.  In  the  right  lower  lobe  was  a  firm, 
dry  patch  about  5x5  cm.  and  on  section  like  hepatization,  but  con- 
taining air,  while  the  rest  of  the  lung  was  oedematous.  There  was 
no  tubercle.  This  patch  could  have  given  some  signs  and  misled,  I 
believe,  several  physicians. 

What  had  happened  was,  I  suppose,  as  follows:  An  embolus 
had  lodged  in  a  small  branch  of  the  middle  cerebral  artery  lead- 
ing to  a  silent  area  of  the  brain.  This  area  had  softened  and 
with  absorption  of  the  embolus  or  after  the  formation  of  an 
aneurysm,  rupture  had  slowly  occurred  and  the  blood  oozed  out. 
I  do  not  see  why  an  apical  infarct  might  not  lead  to  mistakes 
in  diagnosis.  I  heard  of  a  patient  who  was  admitted  to  a  large 
New  York  hospital,  as  she  had  heart  disease  and  the  pulmonary 
tuberculosis  was  too  advanced  in  the  apex  or  apices  for  treat- 
ment in  the  Adirondack  Cottage  Sanitarium.  As  her  heart 
condition  improved  her  lungs  finally  cleared  up  completely. 

10.  In  the  summer  of  1911,  a  woman,  married,  aged  29,  from 
Pennsylvania,  sent  for  me  and  complained  chiefly  of  pain  in  the 
back.  The  family  history  was  negative  and  the  previous  history 
unimportant.  She  lived  under  good  hygienic  conditions  and  had 
never  been  about  cattle  or  stables.  The  present  illness  began 
about  ten  months  previously  with  an  indefinite  attack  which  was 
attributed  to  a  floating  kidney.  Two  and  a  half  months  later 
( March,  1910)  she  went  to  Augusta,  Ga.,  for  six  weeks.  After  her 
return  she  began  to  cough,  but  only  slightly  at  first.  The  follow- 
ing fall  (November,  1910),  she  was  so  weak  she  went  to  bed  for  a 
five  months  rest  cure.  This  followed  by  a  six  weeks  visit  to 
Cambridge  Springs  resulted  in  a  gain  in  strength  and  weight,  but 
with  the  hot  weather  of  June  the  cough  increased  and  she  felt 
worse.  In  July,  eighteen  months  after  the  onset,  she  noticed  a 
painful  and  tender  swelling  over  the  right  lower  thorax  pos- 
teriorly. Disease  of  the  spine  or  rib  was  diagnosed,  but  no  fluid 
was  obtained  on  puncture.  In  August  when  I  saw  her  she  com- 
plained chiefly  of  pain  in  her  back.  She  was  very  thin,  weak, 
nervous  and  with  marked  pallor.  The  heart  was  apparently 
norm?!  and  not  displaced.  The  right  side  was  much  contracted, 
moved  less,  with  much  increased  vocal  fremitus  to  the  third  rib. 
There  was  some  dulness  over  the  back,  most  pronounced  below 
the  seventh  vertebral  spine  and  bronchial  breathing  to  the  clavicle 
and  third  vertebral  spine  and  opposite  the  fifth  and  sixth  vertebral 
spines  with  increased  vocal  resonance.  Moderately  coarse  rales 
were  heard  over  the  side  on  coughing.  On  the  left  the  vocal 
resonance  was  somewhat  increased  in  the  axilla.  There  was 
marked  rigidity  of  the  spine,  tenderness  over  the  ninth  and  tenth 
dorsal  vertebrae  and  brawny  swelling  along  the  spine  from  the 
eighth  to  the  twelfth  dorsal  vertebrae.  I  informed  the  husband 
that  she  had  extensive  disease  pf  the  lungs,  probably  tuberculous, 
and  also  in  all  probability  disease  of  the  ribs  or  vertebra?.  The 
temperature  ranged  from  99°  to  100.5°  F.  and  the  swelling  slowly- 
increased  in  size  and  softened  in  the  center.  About  this  time 
marked  rigidity  developed  in  the  right  abdominal  muscles.  The 
urine  was  normal. ,  The  leucocyte  count  at  this  time  was  15,000, 
the  differential  about  normal.  I  had  a  surgeon  see  her  and  he 
though  she  had  empyaema,  probably  tuberculous  in  origin,  and 
advised  aspiration,  saying  there  was  nothing  wrong  in  the  abdo- 
men. A  few  drops  of  bloody,  glairy  fluid  were  obtained  on  aspira- 
tion which  on  examination  contained  no  tubercle  bacilli,  but  some 


Gram  positive  cocci  and  rods  with  some  Gram  negative  ovals. 
About  this  time  the  patient  acknowledged  that  she  had  a  little 
sputum  which  was  negative  for  tubercle  bacilli.  In  September,  two 
months  after  her  arrival  in  Saranac  Lake,  the  swelling  was  incised 
and  under  the  skin  a  curious,  rather  friable,  stringy,  bloody  tissue 
was  found  which  bled  freely.  The  abscess  contained  bloody, 
glairy,  rather  thick,  tenacious  pus,  full  of  minute,  sulphur  yellow 
particles,  slightly  less  than  one  millimeter  in  diameter.  They 
proved  to  be  actinomycotic  granules,  and  the  organism  was  culti- 
vated later  and  found  in  the  sputum.  She  died  May  12,  1912.  I 
should  have  suspected  actinomycosis  sooner  but  this  was  only  the 
second  case  which  I  have  ever  seen.  The  first  was  a  patient  in  the 
Johns  Hopkins  Dispensary. 

11.  In  the  summer  of  1912  (August  24),  a  married  woman,  aged 
41,  wife  of  a  professional  man,  came  to  my  office  saying  her  lungs 
were  diseased.  The  family  and  previous  history  were  unim- 
portant. The  present  illness  dated  from  November,  1911,  nine 
months  previously  when  she  had  a  "  cold  "  and  was  in  bed  with 
cough  and  expectoration  for  two  weeks.  She  said  she  had  had 
night-sweats,  fever,  some  hoarseness,  pain  on  the  front  of  the 
chest,  shortness  of  breath,  loss  of  weight  and  strength,  and  cough 
and  expectoration.  She  had  spat  blood-streaked  sputum,  but 
thought  it  might  be  due  to  whooping  cough,  which  she  might  have 
contracted  from  her  adopted  son.  The  temperature  was  99.6°  F., 
pulse  128,  respirations  20,  her  general  condition  was  poor  and  she 
had  slight  pallor.  She  said  no  tubercle  bacilli  had  been  found  in 
her  sputum.  The  pulmonary  examination  showed  rhonchi  to  the 
third  rib  on  each  side  and  to  the  fifth  vertebral  spine  on  the  right, 
as  well  as  fine  rales  to  third  rib  on  the  right.  I  promptly  made  a 
diagnosis  of  pulmonary  tuberculosis  and  put  the  patient  to  bed. 
During  the  next  month  she  remained  in  bed,  had  a  temperature 
ranging  from  normal  to  101°  F.,  pulse  88  to  116,  usually  100,  and 
respirations  20  to  26.  Her  cough  was  severe  and  the  sputum  at 
times  was  slightly  blood  tinged  but  contained  no  tubercle  bacilli. 
The  lungs  cleared  up  and  only  an  occasional  fleeting  rhonchus  was 
heard.  She  was  very  erratic.  Her  brother  came  to  see  her  five 
weeks  after  her  arrival  and  told  me  of  a  marital  infection  with 
lues.  Two  Wassermann's  were  positive  and  a  couple  of  intra- 
venous injections  of  salvarsan  brought  the  temperature  to  normal 
and  the  patient  returned  home  and  has  been  well  since. 

12.  Several  years  ago  a  married  woman,  27  years  old,  the  mother 
of  four  healthy  children,  consulted  me,  complaining  that  she  had 
high  fever  (103-105°  F.)  much  of  the  time  for  three  years.  Her 
family  and  previous  history  were  negative.  Three  years  pre- 
viously, while  nursing  a  child  with  typhoid  fever,  she  began  to 
have  fever  and  was  treated  for  typhoid  at  first  and  later  for 
malaria.  As  the  fever  persisted  she  was  sent  to  Asheville  and 
then  kept  in  bed  for  months.  The  temperature  finally  reached 
99°  F.,  but  on  return  home  it  again  rose  and  her  physician  sent 
her  to  me.  She  had  lost  strength  and  had  night-sweats,  but  her 
weight  was  normal,  her  bowels  regular.  The  temperature  in  the 
office  was  100.8°  F.,  pulse  116  and  respirations  24.  The  general 
condition  was  good  and  there  was  only  slight  anaemia.  The  heart 
was  not  enlarged,  the  abdomen  negative,  the  urine  normal  and 
there  was  no  sputum.  The  lungs  were  apparently  normal  and  a 
gynecological  examination  was  negative  (W.  Griffith).  Both  she 
and  her  husband  denied  all  symptoms  of  lues.  I  referred  her  to 
Dr.  Futcher  who  told  me  the  Wassermann  reaction  was  positive, 
but  the  temperature  did  not  become  absolutely  normal  for  a  time. 
She,  however,  made  a  complete  recovery. 

13.  About  ten  years  ago,  a  farmer,  married,  aged  47,  from  New 
York  State,  consulted  me  as  he  had  had  repeated  haemoptyses. 
One  aunt  died  from  tuberculosis.  He  had  had  cough  and  expecto- 
ration for  thirty  years,  dry  pleurisy  as  a  boy  and  pneumonia  many 
times.  His  present  illness  he  dated  two  years  previously,  when 
he  had  his  first  haemoptysis.    He  had  had  slight  hoarseness,  much 
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cough  and  expectoration,  some  shortn. 

of  strength.     He  was  slightly  pale,  had 

puis.'  in;  and  had  lost  nine  pounds  In  weight     The  physical 

nation   revealed   only   a   few   moderately   coal 

seventh    vertebral   spine   on    the   right.     The   urine 

hyaline  and   granular  casts   and   the   sputum   was   repeatedly   and 

always  negative  for  tubercle  bacilli.  Pneumococcl  and  h 
bacillus  were  looked  for  but  the  results  were  Inconclusivi 
patient  finally  decided  to  remain  permanently  in  Saranai 
1  saw  him  off  and  on  for  blood  spitting  and  he  was  fairly    well, 

still  with  cough  and  expectoration,  until  the  fall  of  1910  .-, 

had  cholecystitis  and  during  convalescence  hemorrhage  into  his 

internal   capsule   on   the   right,   which   caused   in   a 

death.     The  autopsy  showed  besides  these  complications,  a  chronic 

bronchiectasis  of  the  right  lung. 

This  case  shows  the  fallacy  of  always  accepting  haemop- 
tysis as  due  to  pulmonary  tuberculosis,  but  only  his  history  at 
first  could  have  excluded  pulmonary  tuberculosis  and  thai  was 
only  aegative  evidence. 

14.   In  the  summer  of  1910,  a  broker  from   New  York.  I 
consulted  me  as  he  had  had  fever  and  I.  It  badly.     His  famil;.    and 
personal  history  were  unimportant.     Three  months  |.r.  \imis  to  his 
arrival  in  Saranac  Lake  he  had  a  rather  atypical  attack   which 
resembled  pneumonia  and  had  not  been  well  since      Malaise  had 
been   pronounced   and   cough,   expectoration,   fever,    nighi 
shortness  of  breath  and  pain  in  his  right  side  were  marked.     Once 
or  twice  he  felt  as  if  his  right  lung  was  choked  up.     He  went  from 
place  to  phi.  .•  and  early  in  August  came  to  see  me.     His  tempera 
ture  was  100.8     V  .  puis.-  120,  general  condition  poor.    On  exam  I 
nation,  dulness   was  marked  over  his  upper  lobe  with   bronchial 
breathing  and   vocal  resonance  markedly  increased.     Fii. 
were  heard  over  the  back  and  a  few  over  the  lower  hack  on 
The  relative  heart  dulness  apparently  extended  to  the  right  of  the 
sternum.     There  was  pain  radiating  to  the  right  shoulder  when 

re  was  made  on  the  abdomen.     The  sputum 
at  times  tinged  with  blood  but  always  negative  for  tubercle  bacilli 
The  urine  was  normal.     1  felt  uncertain  about  the  dlagm 
had  a  colleague  see  him  with  me,     He  made  a  diagnosis  of  pul- 
monary tuberculosis.     During  the  month  he  was  under  m> 

tion  the  physical  signs  remained  normal  on  the  left  sidi .  but  on 

the  right,  the  dulness  Increased  slightly,  the  breathing  i 

lower  two-thirds  of  the  ch.  pronounced  and  mi 

coarse  and  fine  rales  w.re  present  over  the  side      Pneu 

were  found    in   the  sputum  and   I    wanted   to  give  him   s 

which  he  refused  to  take    He  then  went  to  Montreal  «    i  re  a  little 

later  a  radiograph  showed  a  cavity     The  ph] 

and  hyperesthesia  developed   below   the  third   rib  ami   si 

third  vertebral  spin.-.  Operation  t  ed,  butnotdi 

the  pulmonary  abscess  Jointed  about  the  fourth  rib  under  i 

ula.     A  pure  culture  of  pi 

sank  gradually  and  died 
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but  ma 

mind  until  lal 
condition  licing  tul 

sent   to  lie    from    V  .v    \  •  : 
ture  and   .it  tine  -   -light  COUgh 

to   101      1".   for   many   moi.i  men   in 

Philadelphia  and   New   York       In   the  latter  dtj    she   f.  II 
hands  of   a   BUrgeOO   who  i  nslform 

cartilage  t,,  the  pub.-  but  found 
■ 

might    have    a    tuberculous    pulmonar. 

always    normal   and    nothing  abnormal   ol  ■  found 

anywhere      The  urine,  the  blood   (Including 

were  apparently   Dl  gatlvt       1 
and  then  as  it  did   not  at: 

get    up       In    short,    the    temperature    persisted    foi 
months  and  flnall] 

miliary   tuberculosis   could    not   be   w  \.r  an   1 

know,  w.-ll    to  day. 

A   physician  who  lives  m  a  health   r<-..rt   for  puln 
tuberculosis  and  limits  his  practice  largel)    to  that 

•  unity  for  in.. 
a  iii.ui  in  general  practice  has.    <  In  the  other  hand 
fall  into  the  error  of  thinking  that  ever)  patienl  has  without 
question  pulmonary  tuberculosis.    Fourtoi 
man)  patients  roach  us  in  the  final  si 
day  the  problem  i-  changing  and  we  are  kepi  but 
endeavoring  to  prove  that  some  of  oui 

tuberculosis.    Wi  all  other  disease  pulmo- 

nary tubert  ulosie   than  the  op: 

■ 
tuberculosis  an.!  t-  begin  at  once  I 

of  a  few  of  m\   iiu-' 

brief!)   cas<  II 

.  ardiai 

o\er    tllelll     I     -ee    tli.it     in 

1  knew,  hut   I 

■ 
■ 

it.      It 
w  ithoul 
which  I 


observ  moNS  on  the  proj  i  cm  e  enz^  mes  of  i  he  bodi 

\i;i>i.i;iiau>i:n  . 

'■' 


idy  of  the  Abderhaldi  i 

■ 


'I  wish  to  express  my  greatest  appreciation  to  Pr 

for    encouraging   this    work    and    for    I 

which   to  carry  it  out      I   ■: 

Paul  Wegefartfa  and  I    Chandli  i    ■• 

plying  me  with  materials 


118 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  21$ 


TABLE  I. 

• 

Case 

No. 

Clinical  Diagnosis. 

I 
E 

si 

E 

1 

J: 

s 

•p 

1 

El 

B 

— 
Eh 

1 

>. 

Eh 

> 
O 

1 
o 

c 

c 

> 

fci 
> 

3 

3 

1 

s 

Cm 

•a 

1 

•a 

to 

-7 

1 

1, 
I 

1 

1 

2 

1 
5 

— 

1 

- 

0 

fcr 
0 

< 

a. 

0 

O 

0 

0 

-"-  + 

+ 

0 
0 
0 

1) 

0 

+ 

+ 

0 

+ 

0 

+ 

0 

0 

++ 

0 

++ 

11  ! 

± 

+ 

0 

0 

0 

0 
0 

0 

++ 

0 

0 

0 

0 

0 

0 

++ 

18 

0 

0 

0 

40 

c 

0 

0 

0 

8 

n 

0 

0 

41 

0 
0 
0 
0 

+ 

0 

0 

0 
0 

0 
0 

+ 

31 

0 

22 

0 

+ 

25 

++ 

0 

0 

33 

0 

II 

30 

1) 

16 

ii 

0 

0 

'I 

15 

0 

0 

0 

51 

0 
0 

1    t 

+ 

+ 

53 

0 

0 

0 

27 

+++ 

++ 

+++ 

0 

60 

0 
0 

0 

0 

69 

± 

0 

0 

0 

± 

0 

+ 

0 

24 

28 

+ 

0 
0 

II 

0 
0 

68 

+ 

+ 

35 

0 
0 
0 

0 

± 

50 

0 

0 

34 

0 

± 

++ 

49 

0 

0 

0 

0 

0 

29 

+  + 

0 

0 

0 

7 

0 

0 

0 

70 

± 

11 

t  + 

April,  i;>i4. ] 


JOHNS    BOPKINS    HOSPITAL    BULLETIN. 


- 


J.'"'  BtrnmalODI  Serum  an. I  liver 


Myomata 

Preemancy,  Sd  month  1 

Chronic  appew licit  is 

Polyarthrit  is 

Health? 



Carcinoma  cervix, 

Hypophysis.  pol>  glandular 

Pregnane.* . 

i  I  'ITU 

Kiulomctritis 

Amenorrhea,  hypopituftari 

Carinonu.  Laet 

Abdominal  adhesions 



Cirrhosis,  liver 

Necrosis,  phalanx  toe 



Carcinoma,  cervix 

Chronic  app 

Preirnancy,  time  t 


Serum  n 


..the  Abderhaldi  i 
work  was  performed    ii 
t..  whom   1   ,un  indebti 
daring  this  period  that  varyii 
interest  ami   !i\.  : 
of   rach    ferments 
Heilner  and  Petri  '  havi   | 
placed  themselv.  -  01 
trine. 


"Heilner  u.  Petri,  Munch   med.  '■' 


120 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  278 


given  also,  together  with  certain  conclusions  drawn  from  the 
earlier  portions  of  the  work. 

The  method  used  was  that  described  by  Abderhalden.  Tis- 
sues as  fresh  as  possible  were  cut  into  small  pieces  and  washed 
with  0.8  per  cent  NaCl  solution.  They  were  then  boiled  in  dis- 
tilied  water  containing  a  trace  of  glacial  acetic  acid  and 
changed  and  boiled  in  distilled  water  until  a  negative  ninhy- 
drin  reaction  resulted. 

Before  each  separate  test  the  amount  to  be  used  was  again 
boiled  in  ten  times  its  volume  of  distilled  water  and  the  filtrate 
tested  with  ninhydrin.  About  2  gm.  of  the  organ  and  1-1  cc. 
of  hemoglobin — free  serum  were  used.  These  were  incubated 
for  18  hours  at  body  temperature. 

The  membranes  were  carefully  standardized,  using  the  same 
serum  and  peptone  solution  for  each  set.  Occasion  was  taken 
to  frequently  retest  such  sets.  Care  was  exercised  to  use  only 
perfectly  clean  utensils. 

Manifold  errors  in  the  first  months  of  work  demonstrated 
the  following  points:  It  is  essential  that  the  organs  be  fresh  ; 
great  care  is  necessary  in  standardizing  the  membranes  and  in 
retesting  the  sets  frequently ;  it  is  absolutely  necessary  that  the 
organs  be  blood-free;  paradoxical  results  appear  to  indicate 
some  error  of  technique  such  as  undoubtedly  crept  into  the 
investigations  of  Heilner  and  Petri:  the  serum  must  be 
hemoglobin-free,  fresh  and  sterile,  and  collected  several  hours 
after  meals:  a  non-specific  cleavage  of  the  protein  in  question 
usually  depends  upon  the  presence  of  blood  corpuscle  elements  : 
liver,  for  example,  is  very  hard  to  prepare  free  from  blood: 
controls  are  necessary  for  each  serum  and  for  each  organ. 
Observing  the  above  precautions  such  controls  have  always 
been  negative. 

As  vet  we  are  not  familiar  with  the  part  played  by  acute 
and  chronic  inflammatory  processes  in  stimulating  or  hin- 
dering the  formation  of  the  ferments  under  discussion.  Thus 
far  we  do  not  clearly  understand  the  part  played  by  poly- 
glandular and  polyvisceral  disturbances  in  the  formation  of 
antiferments. 

Thirty-seven  sera  from  a  variety  of  patients  were  tried  with 
placental  tissue.  Twenty-two  were  from  women  not  pregnant, 
and  of  these  no  serum  reacted  positively.  There  were  twelve 
sera  from  women  clinically  pregnant.  The  tests  were  all 
positive  in  these  cases  with  two  exceptions.  One  serum,  Xo.  31, 
was  from  a  questionable  case  of  pregnancy.  It  reacted  strongly 
with  cat  placenta,  but  not  with  the  human  material.  The 
error  possibly  lay  with  the  placental  preparation,  which  was 
immedately  discarded  and  new  material  prepared.  Another 
serum.  No.  11.  gave  a  negative  test  at  first,  but  three  weeks 
later  broke  down  the  same  placental  preparations — human  and 
cat.  Four  sera  from  carcinoma  cases  were  se1  up  \\  ith  placenta. 
Only  one.  No.  35,  gave  a  feebly  positive  reaction. 

With  kidnej  tissue  Erom  man.  dog  or  cat.  sixteen  different 
sera  were  tried.  Of  these  four  had  nephropathy  histories.  No. 
21,  a  cardio-renal  ease,  with  syphilis,  and  Xo.  3,  from  a  patieni 
in  diabetic  coma,  gave  slightly  positive  reactions.  Another 
cardio-renal.  No.  7,  and  a  case  of  chronic  nephritis.  No.  19, 
did  not  react  at  all.  No.  53,  from  a  cardiopathic  patient,  gave 
a  negative  reaction. 


Sixteen  sera  were  tested  with  normal  human  thyroid.  No. 
69,  from  a  case  of  probable  internal  glandular  disturbance, 
gave  a  feebly  positive  reaction.  With  Basedow  tissue  6  sera 
were  used.  Four  had  no  clinical  histories  of  thyroid  disturb- 
ances. No.  51  was  from  a  case  of  outspoken  Basedow  disease 
and  definitely  broke  down  the  tissue.  It  did  not  affect  normal 
thyroid.  No.  69  (see  above)  yielded  a  negative  test.  Xo.  24, 
from  a  nervous  patient  with  a  struma,  reacted  negatively. 
Ten  sera  were  tried  with  prepared  adenomatous  thyroid  tis- 
sue. Of  these  three  gave  some  result.  No.  24  (see  above)  and 
Xo.  35  (hypophysis  tumor)  yielded  feebly  positive  results. 
No.  51  (see  above)  definitely  broke  down  the  adenomatous 
tissue. 

Three  sera  were  tried  with  dog  thyroid.  All  gave  negative 
tests. 

With  normal  human  ovary  twelve  sera  were  used.  Three  of 
the  tests  resulted  positvely:  Xo.  24.  thyroid  struma:  No.  51, 
Basedow  disease;  and  Xo.  60,  probably  internal  glandular  dis- 
turbances. Three  sera  were  used  with  tissue  from  a  cystic 
ovary.  Only  one,  Xo.  36  (pregnancy),  reacted — feebly  posi- 
tive. 

With  tissue  preparations  from  human,  dog  and  cat  livers 
twenty  sera  were  tried.  No.  21  (cardio-renal  witli  syphilis), 
Xo.  14  (carcinoma  of  the  stomach  with  marked  liver  necroses), 
and  Xo.  68  (varicose  veins)  yielded  positive  results.  Four 
of  the  negative  sera — Xos.  25,  26,  28  and  6 — were  from  preg- 
nant cases.  Two  sera — Nos.  14  and  82 — came  from  patients 
with  carcinoma.  The  first  reacted  and  the  second  did  not. 
The  donor  of  serum  Xo.  38  had  cirrhosis  of  the  liver  with 
ascites. 

Ten  sera  were  set  up  with  preparations  of  normal  pancreas 
tissue.  Two  were  from  nephritic  cases  and  three  from  diabetic 
patients — one  in  coma.  In  no  instance  was  the  tissue  broken. 
down. 

Adrenal  gland  preparations  were  used  with  nine  sera.  The 
tests  were  all  negative. 

In  thirteen  different  cases  (three  pregnant  sera)  there  was  no 
serum  which  acted  upon  muscle  tissue  preparations. 

Si\  sera  were  used  against  myoma  tissue.  Two  cases — Nos. 
44  and  50 — had  uterine  myomata.  In  no  instance  was  there 
a  positive  reaction. 

Ten  sera  were  tried  against  preparations  of  human  blood. 
The  positive  reacting  specimens  were:  Nos.  46  (polyarthritis)  : 
43  (perirectal  abscess)  :  19  (24  hours  after  a  laparotomy)  :  22 
(ti  days  after  plastic  operation  on  axilla)  ;  4  (24  hours  after 
curetage  and  repair  of  cervix)  :  and  3  (diabetic  coma)  feeble 
reaction. 

With  preparation  of  adeno-carcinoma  of  the  ca?cum  ten 
sera  were  used.  Of  these  live  had  clinical  (and  pathological) 
carcinoma.  Three  yielded  positive  results.  Two,  Nos.  30  and 
62  (from  carcinoma  cases)  gave  no  reaction.  Six  sera  were 
tested  with  lymph  gland  metastasis  preparations.  All  re- 
sulted negatively.  Two  of  these.  Xos.  39  and  14,  were  from 
patients  with  carcinoma.  One  serum,  Xo.  33,  was  from  a  case 
id'  carcinoma  of  the  tonsil.  Six  sera  with  a  scirrhus  carcinoma 
preparation  (from  the  breast)  yielded  negative  results,  except 
one  ease.  Xo.  34.  which  was  feebly  positive. 
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A  beef  hypophysis  preparation  was  set  up  with  ••!- 
of  tin1  latter,  four  were  from  dyspituitarj  cases.  Tl  n 
negatn  ■  20  and  16).    ( >ne  reacted  pos 

35). 

BLOOD  FERMENTS  FOLLOWING  TRANSPLANTATIONS 

li,   December,   1912,  a  case  in  thi  if  the 

Johns   Hopkins   Hospital  was  operated  upon — tellar 

d — for  an  hypophyseal  cyst.  The  patient  man 
a  Byndrome  of  hypopituitarism,  with  accompanying  diabetes 
insipidus.  Several  months  later,  because  of  the  marked  pitu- 
itary insufficiency,  a  second  operation  was  undertaken,  con- 
sisting of  ;i  subcortical  implantation  of  the  hypophys 
newborn  child.  Improvement  in  the  glandular  signs  appeared 
fnr  a  short  time.  Subsequently,  however,  the  features  of  the 
hypopituitarism  became  marked,  and  the  patient  finally  buc- 
cum  bed. 

The  approvement  noted  was  attributed  by  the  operator  to 
either  the  material  contained  in  the  glandular  transplant  or 
to  the  Becretion  manufactured  by  the  transplant  itself  during 
n-  period  of  absorption.  Could  the  graft  have  survived  in- 
definitely it  seemed  plausible  that  the  patient  might  have  re- 
covered, in  part  at  least,  from  the  Btate  of  hypopituitarism. 

Similar  negative  results  were  obtained  by  Bxner'  in  trans- 
planting the  hypophysis  in  rats. 

The  laws  governing  the  viability  of  epithelial  transplants 
are  still  v<  ry  oba  ure,  in  spit.'  of  much  work  in  this  direction. 
The  literature  yields  opinions,  however,  nearly  unanimous  in 
the  view  that  homo-  and  hetero-transplants  of  the  paral 
gland   are  absorbed   ultimately    as   foreign   material.'     II  I- 

BteadV  dog,  which  maintained  g I  health  with  a  parathyroid 

autograft  approximately  1  mm.  in  diameter,  is  a  Btril 
ample  of  it-  kind. 

In  brief  we  may  mention  the  follow  ing  as  some  of  I 
ble  factors  in  the  failure  of  sui  h  transplantation  work. 

l.  A  "  Verhungern  "  of  the  transplant.' 

v.    \  ti>\i>  action  of  the  transplant  on  the  host.    Such 
dition  i-  found  in  certain  cases  of  bl I  transl 

:;.  a  toxic  action  of  certain  constituents  of  the 
upon  the  graft.1 

e  lack  of  an u     degree  of  deficient 

of  the  gland  in  qui 

5.  A  trop 

6.  An  immunity  reaction— in  the  sense  oi  an 
reaction/  <>r  othei 

The  fad   that  at   first   the  transplants   frequent 
vascularized   and  only   later 
permanent  interference  with  the  bl I  Bupply    ii 
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The  -•   ond,  fourth  and  sixth  points  maj  tinder 

the  heading 

Murphy"   -a  mechanisn  nd  rapidit] 

action  depend  upoi 

prompt  and  violent  the  more  foreign  thi  duced. 

Murphy  think-  t;  at  this  defei 
developed  rather  than  one  naturallj  present  in 

Russt  II  "  has  Bhot»  n  that  t 
multiplied  in  a  normal  rat  for  more  than  n 
rat  previously  immunized  the  graft  was  rapidh 
Furthermore,  Lambert  and  Ham 
that  rat  and  mouse  tissues  will  grow  almost  as  well  in 
from  an  alien  as  from  the  nati  [f  the  animal,  how- 

ever, from  which  the  plasma   is  obtained   is  previously  im- 
munized with  the  In  ing  cells  of  the  foreign 
will  inhibit  or  actually  prevent  anj  bucIi  activity. 

In  view  of  the  protective  ferment  mechanism  of  the  body 
demonstrated  by  Abderhalden  in  other  Belt  ations 

above  mentioned  suggested  a  p  lytic  action  on  the 

graft  of  antienzymes  developed  in  the  host  follow 
plantation.     It   appeared   conceivable  that   thi 
graft  considered  above  caused  the  formation  of  pro! 
enzymes  which,  in  turn,  brought  about  its  ultimate  absorption. 

patient   had   pn  ■  ived   glandular  tl 

both  intravenously  and  by  mouth,  we  are  able  to 
-urli  glandular  administration  ma\  have   ■ 
for  the  ultimate  survival  o  rjn  pituitary  I 

With  tin-  idea  in  mind  an  endeavor  was  made  I 
derhalden  technique  in  detet  tii 
be  present  after  I 

The  liver  was  cl 
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periment.    I 
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the  liver  tissue  were  held  accountable  for  the  failure  in  this 
experiment. 

In  Dog  II  about  15  gm.  of  liver  were  removed  from  a  re- 
cently killed  dog,  cut  into  small  pieces  and  implanted  under  the 
rectus  muscle.  Three  days  later  the  serum  was  set  up  with  dog 
and  cat  liver  tissue.    They  both  reacted  positively. 

In  Dog  III  about  15  gm.  of  liver  were  removed  from  a  dog, 
cut  into  very  small  pieces  and  implanted  under  the  rectus 
muscle  of  the  donor.  After  five  days  the  serum  was  tested 
for  proteolytic  ferments.  It  reacted  with  dog,  human  and  cat 
livers. 

In  Dog  IV  about  15  gm.  of  liver  were  removed  as  in  Dog  III, 
cut  into  fine  pieces  and  transplanted  under  the  rectus  muscle 
of  the  same  animal.  With  dog,  cat  and  human  liver  prepara- 
tions the  serum  reacted  after  five  days. 

In  Dog  V  about  10  gm.  of  liver  tissue  ground  up  in  salt  so- 
lution (from  another  clog)  were  injected  intraperitoneally. 
Three  days  later  enzymes  were  present  in  the  dog's  serum 
capable  of  breaking  down  dog  liver. 

Human  placenta  was  used  as  a  control  in  these  dialysations. 
Such  controls  were  always  negative. 

These  results  seem  to  indicate  that  liver  tissue,  under  certain 
circumstances,  when  transplanted  into  a  dog,  acts  as  foreign 
protein  in  the  animal's  circulation  and  stimulates  the  formation 
of  proteolytic  enzymes  capable  of  digesting  it.  Transplants 
of  this  nature,  then,  have  to  cope  with  protective  ferments  de- 
veloped in  the  body  of  the  host. 

Between  the  experiment  as  carried  out  in  Dogs  II,  III  and 
IV,  and  the  experiment  represented  by  Dog  V  there  is  no  es- 
sential difference  other  than  one  of  quantity.  Where  the 
gland  tissue  has  been  reduced  to  a  semi-fluid  form  we  expect 
it  to  have  a  greater  capacity  for  stimulating  the  formation  of 


antienzym.es  than  an  equal  mass  of  gland  tissue  sectioned  into 
pieces.  Just  so  a  transplant  of  less  proportions,  an  hypophysis 
for  example,  probably  brings  about  a  protective  ferment  for- 
mation of  comparatively  limited  extent,  a  formation  entirely 
commensurate  with  its  size.  There  is  every  reason  to  believe 
then  that  the  process  is  the  same  in  each  case.  From  these  con- 
siderations we  are  fairly  safe  in  concluding  that  a  small  graft 
as  well  as  a  larger  one  is  capable  of  stimulating  the  formation 
of  a  protective  mechanism  in  the  body  of  the  host. 

Since  the  subcutaneous,"  intraperitoneal,15  and  oral  admin- 
istrations "  of  protein  all  stimulate  the  formation  of  ferments 
capable  of  breaking  down  such  a  protein  into  its  cleavage  prod- 
ucts, it  is  clear  that  procedures  of  this  nature,  if  instituted 
before  or  during  a  transplantation,  will  serve  to  aggravate  the 
antiferment  formation  evoked  by  the  graft  itself. 

CONCLUSIONS. 

1.  The  results  of  this  work  agree  with  the  conclusions  of 
those  investigators  who  have  found  that  the  Abderhalden  fer- 
ments are  specific. 

2.  In  transplanting  epithelial  organs  it  is  necessary  to  re- 
member that  such  a  procedure  stimulates  the  formation  of 
antiferments  in  the  host :  and,  in  the  case  of  glands,  it  is  im- 
portant to  avoid  any  preliminary  intravenous  or  subcutaneous 
feeding — perhaps  oral  also — of  the  substance,  since  such  ad- 
ministrations encourage  the  development  of  protective  enzymes 
on  the  part  of  the  host. 
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PRINCIPAL  TYPES  OF  MICRO-ORGANISMS  IN  BALTIMORE  MILK. 

By  L.  P.  Siiippen,  M.  D. 
(From,  the  Laboratory  of  Hygiene  and  Bacteriology,  Johns  Hopkins  University.) 

on  inconstant  properties  of  the  media  employed,  and  which 
are  frequently  of  so  elusive  a  nature  as  to  be  incapable  of  de- 
scription. On  the  other  hand  stress  has  been  laid  upon  those 
biological  activities  which  are  usually  constant,  and  whose 
presence  or  absence  may  be  indicated  by  positive  or  negative 
characters. 

The  samples  of  milk  examined  were  collected  from  small 
shops  in  the  northeastern  part  of  the  city,  with  the  exception 
of  two  specimens  obtained  in  bottles  from  local  dairies.  Plates 
of  agar  were  poured  at  once  and  the  predominant  colonies 
picked  up  after  twenty-four  to  forty-eight  hours  incubation  at 
37°  C.  The  samples  of  milk  were  also  incubated  for  twenty- 
four  hours,  and  a  second  set  of  plates  made  from  which  colonics 
were  also  picked.  When  for  any  reason  there  arose  suspicion 
of  a  mixed  culture,  plating  was  again  resorted  to.  or  whenever 
the  colonies  were  so  numerous  that  there  seemed  danger  of 
transferring  a  mixed  culture,  the  colonies  themselves  were 
again  plated,  and  well  separated  colonies  transferred  to  agar. 


During  the  past  year  an  attempt  has  been  made  to  describe 
ami  classify  the  most  frequent  and  important  organisms  found 
in  Baltimore  milk.  Tiie  studies  on  pasteurization  now  being 
made  in  this  laboratory,  and  the  attempt  to  demonstrate  the 
setiological  relationship  between  certain  intestinal  infections, 
notably  typhoid  fever  and  the  summer  diarrhoea  of  children, 
and  an  impure  milk  supply,  render  such  a  study  of  great  im- 
portance, as  it  is  manifestly  impossible  to  determine  the  fate 
of  pathogenic  organisms  or  to  explain  the  effect  of  heat  of 
various  degrees  on  milk  without  some  notion  as  to  the  bactei  ia 
which  predominate  in  the  milk  in  any  given  communitv. 

The  organisms  which  we  have  encountered  have  been  de 
scribed  as  Ear  as  possible  in  such  a  way  that  their  identifica- 
tion by  other  workers  in  this  field  may  be  comparatively  easy. 
No  great  care  has  been  expended  upon  descriptions  of  colonies 
in  agar  or  gelatin,  or  the  manner  of  growth  of  the  organisms 
in  these  media,  on  shades  of  pigment,  or  upon  a  number  of  other 
properties  of  bacterial  growth  which  are  variable,  and  depend 
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Tin'  organisms  from  these  agar  growths  were  then  in 
into  litmus  milk,  gelatin,  potato  and  Deutral  broth,  and  into 
dextrose,  lactose,  and  saccharose  l>r«itli  in  fermentation  tubes. 
With  certain  organisms  which  failed  to  grow  well  in  broth, 

which  the  various  sugars  were  added,  « 
fur  the  fermentation  tubes.    Of  the  media  mentioned 
the  least  value  from  the  standpoint 
Btancy  and  clearness  in  description,  but  was  used  thro 
ts  importance  in  a  few  instances,  and  out  ol 
to  former  dea  riptions. 

Only  twelve  different  samples  of  milk  were  studiei 
no  attempt  was  made  to  isolate  and  describe  all  thi 
bacteria  existing  in  milk,  and  it  was  found  that  the  common 
types  were  encountered  in  the  first  few  specimens  examined. 
The  later  samples  revealed  the  same  organisms,  or  variants  of 
e  differing  in  no  very  important  details.    About  fort] 
different  strains  were  isolated,  and  we  believe  that  these  in- 
clude  the  most  common  varieties  of  bacteria  existing  u 
more  milk. 

The  organism   most  frequently  encountered,  and  th 

which  seemed  to  exist  in  the  greatest  numbers  corresponded  to 
a  type  described  by  Giinther  and  Thierfelder,"  Leichmann,' 
ami  others  as  a  bacterium,  and  by  Grotenfeldt'  and  ol 
a  streptococcus,  and  which  is  commonly  known  a*  /• 
'.  lactis  acidi,  and  as  Streptococcus  laclicus. 
Great  confusion  exists  in  regard  to  this  organism  on  account 
of  the  fact  that  different  investigati 

.  while  others  have  given  a  Minilir  name  to  a  distinct. 
separate  species.    Thus  Hueppe  '  bas  named  /.'.  m 
organism  which  grows  like  /;.  coli,  produce-  gas  ,p 
forms  -pore-,  and  peptonize-  milk,  and  Grotenfeldt    and  Zopl  ' 
independently  have  di  -eriheil  bacteria  indistinguishable  from 
l!mt.  arogenes  and  /■'.  coli  which  they  bav<    called   B 
/•/<  Hci,  and  Perkins  :  has  taken  this  type,  and  made  it  a 
subdivision  of  the  Priedlinder  group.     At  the  presi  nt  tine 

•ii   /.'.  acidi  lat  lid  has  very  little  i 
at  all  it  should  apply  undoubtedly  to  the  organ 
by  Hueppe,  which  stows  luxuriant!] 
in  dextrose,  and  which 
li.i,  l.  ■>  U  gula,  and  '.v 

Perkins  differ-  from  the  latter  only  by  its  inabil  I 
rose. 
The  other  type  w  predominai  I 

more  milk,  >wn  as  B. 

very  faintly  on  agar,  pi 
luthors  i-  a  '  . 

Giinther  and  Th  • 
it.  but  errom  -  inism  with  I 

ibed  by  Hu< 
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pairs,  short  chains  and  clumps  all  added  to  the  picture  of  a 
contaminated  culture.  But  repeated  platings  failed  to  change 
this  appearance,  so  that  it  is  evident  that  hut  one  organism  was 
present. 

(•n  the  other  hand  other  strains  when  examined  in  the  same 
way  seemed  at  first  glance  to  be  genuine  diplococci  or  strepto- 
cocci, and  at  first  the  writer  thought  it  possible  to  classify  the 
various  cultures  into  two  distinct  types,  one  a  polymorphous 
bacterium,  the  other  a  streptococcus.  But  careful  search 
always  revealed  streptococcus  forms  in  the  bacterial  type,  and 
bacterial  forms  in  the  streptococcus  type,  while  so  many  strains 
were  intermediate  in  character  that  finally  the  writer  was 
I'm icd  to  the  conclusion  that  no  definite  line  could  be  drawn 
between  the  two  varieties. 

When  examined  in  smears  stained  with  gentian  violet  the 
likeness  to  streptococci  became  even  more  marked.  The  rod- 
shaped  forms  under  these  conditions  appeared  mostly  as  diplo- 
cocci, and  as  noted  by  Kruse  resembled  closely  the  pneumo- 
coccus.  In  milk  the  various  strains  also  appeared  as  diplococci 
and  as  short  streptococci,  and  in  plain  broth  and  in  the  sugar 
broths  long  chains  were  frequent. 

All  of  the  strains  isolated  agreed  in  growing  faintly  on  meat 
extract  agar,  in  producing  no  haemolysis  on  rabbit  blood  agar, 
in  being  Gram  positive,  in  showing  no  motility,  nor  capsules, 
nor  spores,  and  in  being  facultative  anaerobic,  growing  even 
better  in  the  stab  than  on  the  surface  of  agar.  In  addition, 
they  grew  at  a  temperature  of  20°  C.  as  well,  though  more 
slowly  than  in  the  thermostat  at  37°  C.  This  important  fact 
was  early  recognized  by  Kruse  lc-  in  his  discussion  of  the  rela- 
tionship of  this  organism  to  the  pneumococcus. 

The  colonies  in  agar  appeared  at  the  end  of  twenty-four  to 
forty-eight  hours  in  the  thermostat  as  minute  pin  points  and 
pin  heads,  which,  under  the  microscope,  appeared  homogene- 
ous and  translucent.  Some  strains  grew  in  broth  in  the  form 
of  a  flocculent  precipitate  without  turbidity,  while  others  pro- 
duced a  faint  cloudiness  in  this  medium.  On  potato  there 
could  he  observed  at  times  a  barely  perceptible  growth  ;  at  other 
times  no  visible  reaction  could  be  perceived.  Xone  of  the 
strains  liquefied  gelatin,  though  they  all  grew  well  along  the 
line  of  the  stab.  In  regard  to  milk,  the  action  was  variable,  as 
has  also  been  noted  by  Kruse.'1  Sometimes  this  medium  was 
coagulated  with  a  strongly  acid  reaction  and  reduction  of  the 
litmus  after  twenty-four  hours  in  the  thermostat.  At  others 
only  a  slight,  though  permanent,  acidity  was  produced,  even 
at  the  end  of  two  weeks  or  more.  At  first  this  was  thought  to 
indicate  definite  strains,  but  it  was  found  that  the  power  of 
coagulating  milk  was  not  a  constant  quantity  with  this  bacter- 
ium. When  a  culture  which  possessed  this  quality  was  plat  I 
it  was  observed  to  give  off  strains  which  failed  to  coagulate  the 
milk,  though  otherwise  identical  witli  the  original  organism. 
and  one  culture  which  at  first  failed  to  coagulate,  after  several 
month's  growth  on  agar  assumed  this  power. 

The  action  of  the  organism  upon  dextrose,  lactose,  and  sac- 
charose broth  was  found  to  vary  with  its  power  of  growth  in 
these  media.  But  when  agar  was  used  as  a  base  the  result  lie- 
earn,   constant  for  each  particular  strain,  and  consisted  in  all 


cases  in  the  production  of  acidity  in  dextrose  and  lactose.  In 
saccharose  some  strains  caused  acidity,  while  others  did  not. 
No  gas  was  ever  observed. 

When  injected  subcutaneously  into  rabbits  and  guinea  pigs 
in  large  doses  no  apparent  harm  resulted.  A  number  of  guinea 
pigs  and  rabbits  were  thus  treated  with  broth  emulsions  made 
by  scraping  and  washing  the  growths  of  freshly  isolated  strains 
from  twenty-four  hour  slant  agar  cultures.  At  the  end  of 
four  weeks  these  animals  seemed  as  healthy  as  ever. 

The  viability  of  the  organism  was  tested  by  transplanting 
every  month  from  agar  slant  to  agar  slant  for  one  year.  Under 
these  conditions  the  organism  continued  to  live,  and  four 
strains  so  kept  gave  at  the  end  of  this  period  the  same  reactions 
as  at  the  beginning.  A  fifth  strain  which  at  first  failed  to 
coagulate  milk  later  was  able  to  do  so. 

The  thermal  death  point  of  these  strains  in  milk  was  roughly 
estimated  after  nearly  a  year  had  passed  from  the  time  of  their 
isolation,  and  strangely  enough  was  not  found  to  be  uniform. 
Thus  four  of  the  cultures  were  killed  when  transferred  to  milk 
and  immediately  heated  in  a  water  bath  kept  at  60°  C.  for 
fifteen  minutes.  A  fifth  strain  when  repeatedly  treated  under 
identical  conditions  survived  a  temperature  of  65°  C.  for  fifteen 
minutes,  hut.  was  killed  by  70°  C.  for  the  same  length  of  time. 
Morphologically,  this  latter  culture  belonged  to  the  strepto- 
coccus type  of  Bad.  guntheri  and  seemed  to  be  otherwise 
identical  with  types  whose  thermal  death  point  was  under 
60°  C.  The  fact  that  one  strain  showed  in  milk  a  thermal 
death  point  of  between  65°  C.  and  70°  C.  would  indicate  that 
some  strains  of  this  organism  are  capable  of  surviving  pasteuri- 
zation. 

On  account  of  the  importance  attached  by  many  departments 
of  health  to  the  presence  of  streptococci,  and  especially  of  the 
Streptococcus  pyogenes  in  milk,  and  because  of  the  resem- 
blance which  this  organism  bears  to  Bad.  guntheri,  it  may  he 
well  to  consider  here  the  question  of  the  identity  of  the  two 
species.  Kruse1-0-  first  called  attention  to  the  great  similarity 
existing  between  the  lactic  acid  bacterium  of  Leichmann  and 
the  Streptococcus  lanceolatus,  and  proposed  for  the  former  the 
term  Streptococcus  lacticus.  Heinemann17  in  a  recent  paper 
states  that  "  the  Streptococcus  lacticus  agrees  in  morphologi- 
cal, cultural,  and  coagulative  properties  with  pathogenic,  fecal 
and  sewerage  streptococci,"  and  further  concludes  that  "  since 
Streptococcus  lacticus  is  invariably  present  in  market  milk, 
and  in  fresh  milk  collected  with  good  precautions,  the  sanitary 
significance  of  streptococci  in  market  milk  will  need  further 
investigation." 

With  this  latter  statement  we  agree  thoroughly,  but  in  our 
opinion  there  do  exist  definite  morphological  and  cultural  dif- 
ferences between  Bad.  guntheri  (called  S.  lacticus  by  Kruse 
and  Heinemann),  and  the  Streptococcus  pyogenes,  which  is 
evidently  the  organism  meant  under  the  term  "  pathogenic 
Streptococci."  This  point  is  important  from  a  public  health 
standpoint.  For  if  S.  pyogenes  agrees  in  its  morphological 
and  cultural  properties  with  Bad.  guntheri,  it  is  evident  that 
the  identification  of  S.  pyogenes  becomes  impossible.  And 
since  Bact.  giintheriis  practically  always  present  in  milk,  even 
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<>f  hi^rli  quality,  it  follows  that  the  isolation  of  an  orj 
having   its  cultural   and   morphological   proper! 
have  any  sanitary  significance. 

But  according  to  our  observations  Baci.  giintheri  and  S. 
pyogenes  show  the  Following  differentia]  points: 

First.  Morphologically  />'•!</.  giintheri  usually  presents 
some  rod-shaped  forms  w  hen  examined  in  a  hanging  drop  made 
from  an  agar  slant,  and  some  strains  show  very  little  resem- 
blance to  streptococci  under  these  circumstances.  S.  p 
on  the  other  hand  is  commonly  a  definite  streptococcus  under 
such  conditions. 

Second.  Baet.  giintheri  never  hemolyzes  blood  agar  in  our 
experience.    S.  pyogenes  usually  does  so. 

Third.  Bad.  giintheri  lives  for  at  least  a  month  on  meat 
extract  agar  kept  at  room  temperature.  S.  pyogenes  on  this 
medium  under  these  conditions  dies  in  about  ten  to  fourteen 
days,  .T  even  in  a  shorter  period  of  time,  and  indeed  maj  not 
grow  at  all. 

Fourth.  Bad.  giintheri  grows  on  favorable  media  at  a 
temperature  of  20c  ('.  S.  pyogenes  requires  a  higher  tem- 
perature. 

Fifth.  One  of  the  .-trains  of  Bm  l.  giintheri  isolated  by  the 
writer  possesses  .1  thermal  death  point  of  between  65  C.  and 
70°  C.  S.  pyogenes  has  a  thermal  death  point  of  54°  C. 
according  to  Sternberg''  and  Bartmann."  At  times  it  may  he 
possible  to  differentiate  the  two  organisms  by  tins  means  alone. 

Sixtli.  Some  observers  Btate  that  Bad.  giintheri  i-  not 
pathogenic  for  rabbits  and  guinea  pigs,  although  others  differ 
m  regard  to  this,     Heinemann      admits  "  thai  streptococci 

freshly  isolated  from  milk,  apart  from  those  originating  fr 

mastitis,  do  not  possess  high  virulence,"  hut  claims  tl 
property  may  he  acquired.     In  the  writer's  experieno 
/niitlu ri  is  oon-patbogenic  for  rabbits  and  guinea  pigf 
when  inoculated  in  huge  doses  from  freshly  isolated  -tram-. 
8.  pyogenes  when  freshb    isolated  usually  is  pal 

iinals. 

In  addition,  it  should  he  remembered  that  much  of  the  con- 
fusion  existing   in    regard   to  the   various   prop   I 
jii/ogetirs  may  arise  froi     I       Met  that  many  of  the 
cultures  recovered  from  tonsils,  the  mucous  membram 

mouth,  and  other ■-  touched  by  milk,  with  «he 

giintheri  i-  readily  confused,  \ery  possibly  may  be  in 
/;./<  /.  giintheri,  and  tine  N.  /"/"■: 

If  these  observations  a 
may  he  identified  and   - 

seems  universally  presenl  in  milk,  and  which  it  so 
-emhle-.     In  consequi  I 
the  typical  morphology  and  cultural 
should  have  somi  significance  from  a  public  health  »\ 
But  it  must  he  admitted  that   s 
resemble  eai  h  othi 
morphologii  al   features  tliat 

culture     til.  \     ,  .III  died     olll\     al 

In  addition,  the  tv 

distinguishable  in  milk  by  morpholi  § 

time-  presenting  minor  differ)  ;. 


mation.    In  .,  m,|i, 

made  solely  on  th(  lamination  must  be 

dubious  m  .  harai  ter. 

i  hich  m  in., 
uilar  to  /,'.;.  /.  gunthi  ■  i.  and  tor  thi- 

here.    This  organism,  which  probab 

with  the  one  ineiit 1  by   Conn  "   U 

found  three  time-  in  fres     milk,  ami  on  t  » 

the  predominant  type  present.     It 

semhled  the  ha.  tcruil  type  of  Bad.  giintheri,  and   like  the 

hi'ter  - inn,-  presented  the  appea  nixed  culture. 

At  times  when  examined  in  a  hanging  drop  made  from  an 
agar  slant  preparation  many  of  the  form-  seemed  to  bl 
fat  rods  with  rounded  ends.    Others  were  -.>  -h..rt  as  to  ap- 
rcular,  and  v.t  other-  were  beyond  doubl  rather  thin 
bacilli.     Short  chain-  were  common.     Like  Baet.  guniheri 
the  organism  was  Oram  positive,  and  possessed  neithi 
sules,  nor  the  power  ol  spore  formation.    At  iir-t  u  ■] 
to  he  Don-motile,  hut  after  several  month-  growth  on  agar  there 
was  observed  a  definite  rotatory  motility  quite  distinct  from 
Brownian  motion.  «  hich  placed  it  definitely  in  the  i  lass  of  the 
bacilli.    Culturally  the  organism  differed  from  Baet.  giintheri 
by  it-  action  on  litmus  milk,  in  which  it  produced  no  apparent 

change,  and  upon  lactose  agar  in  which  it  caused  no  acidity. 
otherwise  it   was   identical  with   the  saccharose  fermenting 
t\  p.-  of  Baet.  giintht  ri. 
After  Bad.  giintheri,  wlmh  is  ..i  constant  ...  currem  •    in 

Baltimor.    milk,  the  most  frequently  .• untered  sinj 

ganism  was  Bacterium  atrogenet  (Escherich)  UigulaL<   *  i /•' 
lactis  vrogenes).     It  wat  present  in  hall  I  ol  milk 

examined,  twict  m  fresh,  and  four  tunes  in  .incubated  milk. 
It  i-  significant  that  half  the  specimens  did  not  reveal  the 
organism  on  the  plate-,  and  n  i-  reasonable  to  conclude  that 
it  was  either  lacking  from  t  .■  samples,  or,  what  i-  more  prob 
able,  present  in  comparatively,  small  numbers,  since  T' 
-m.-  of  tin-  bacterium  are  large  and  ».l' 

and  not  readily  ovei  looked.     I 
.  al  morphologii  >i  and  .  ultural  under 

the  microscope  w  Ik  in  a  milk  pri 

encapsulated  ha.  t.  rium,  1 1 

.  oagulated  milk  without 
tin.   produ< .  ■' 
carbohvdrati 
m  the  Friedlandt  r 

scribed 
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when  first  isolated  were  quite  devoid  of  motility,  even  in 
18-hour  cultures  in  broth,  and  such  organ  isms  naturally 
resembled  the  Bacterium  acidi  lactici  (Perkins)  of  the  Fried- 
lander  group.  But  with  the  exception  of  one  strain  all  such 
cultures  developed  definite  motility  after  cultivation  in  the 
laboratory  for  a  time,  and  were  thus  clearly  to  be  regarded  as 
/;.  coli,  and  the  one  strain  in  which  no  motility  was  ever  demon- 
strated failed  to  show  any  mucoid  growth  on  agar,  and  at  no 
time  could  we  determine  in  it  the  presence  of  capsules.  This 
culture  we  came  to  regard  as  representing  the  B.  coli  immo- 
bilis  of  Germano  and  Maurea,21  since  it  has  all  the  cultural 
reactions  of  B.  coli  communis  of  Escherich,  but  is  devoid  of 
motility.  Then  an  organism  which  was  identified  as  II.  zenkeri 
(Hauser)  Migulalc-  *  (B.  proteus  zenkeri)  was  obtained  three 
times,  once  from  fresh  and  twice  from  sour  milk.  This  was 
characterized  by  branching  colonies  on  agar,  and  a  branching 
penetrating  growth  on  an  agar  slant  and  in  gelatin.  It  was 
positive  to  Gram,  was  motile,  and  showed  no  spores.  On  potato, 
it  produced  a  dirty  brown  growth ;  gelatin  it  failed  to  liquefy, 
and  milk  it  rendered  alkaline,  without  coagulation  or  peptoni- 
zation. In  dextrose,  lactose,  and  saccharose  broth  it  produced 
neither  acidity  nor  gas.  Xo  characteristic  cultures  of  B. 
proteus  vulgaris,  nor  of  11.  proteus  mirabilis  were  ever  isolated. 

In  addition  to  these  well-marked  types,  a  number  of  non- 
pigmented,  non-spore  bearing  bacteria  were  isolated  whose 
characteristics  we  usually  associate  with  the  organisms  of  the 
intestinal  tract,  and  for  this  reason  are  described  in  this  paper, 
although  they  cannot  be  said  to  occur  frequently-  in  the  Balti- 
more milk.  These  bacteria  present  great  difficulty  in  proper 
classification.  They  have  doubtless  been  described  by  other 
observers  as  occurring  in  milk,  but  if  so  the  descriptions  are  too 
inadequate  or  indefinite  to  be  made  use  of.  They  correspond 
closely  to  species  described  by  Ford  "!  as  existing  in  the  in- 
testinal tract,  and  while  the  absolute  identity  of  the  two  sets  of 
organisms,  one  derived  from  the  intestinal  coutents,  the  other 
from  milk,  cannot  be  proven,  we  prefer  to  follow  the  descrip- 
tions given  by  this  author.  These  organisms  were  as  follows: 
Bacterium  oxygenes,  isolated  in  one  sample  of  sour  milk; 
Bacterium  cceci,  isolated  from  one  sample  of  fresh  milk,  and 
Bacillus  chylogenes,  which  was  found  as  the  predominant 
organism  in  one  sample  of  milk,  both  when  fresh  and  sour. 

Bad.  oxygenes  was  Gram  negative,  showed  no  motility  or 
capsules,  and  formed  no  spores.  It  had  the  appearance  of  B. 
coh  on  agar,  produced  a  luxuriant  growth  on  potato,  and  made 
broth  turbid.  It  failed  to  liquefy  gelatin,  and  "coagulated 
litmus  milk  with  the  production  of  whey  and  of  a  pink  color 
that  seemed  to  indicate  acidity.  Yet  neither  in  lactose  nor 
saccharose  broth  did  it  form  any  acidity  or  gas.  In  dextn 
broth  it  produced  acidity  without  gas,  and  in  this  differed  from 
the  Bad.  oxygenes  of  Ford,  which  made  this  medium  alkaline. 

B.  c(eci  like  the  preceding  was  Gram  negative,  formed  no 
spores  nor  capsules,  and  showed  no  motility.  But  on  agar  it 
appeared  translucent  and  moist,  and  on  potato  and  in  broth  it 
failed  to  grow  visibly.  It  liquefied  gelatin  slowly,  and  pep- 
tonized milk  with  an  alkaline  reaction,  and  without  coagula- 


tion. In  dextrose,  lactose,  and  saccharose  agar  it  produced 
neither  acidity  nor  gas.  Except  in  regard  to  motility  this 
organism  corresponded  very  closely  to  the  B.  cceci  of  Ford. 

B.  chylogenes  was  of  especial  interest,  since  it  appeared  in 
large  numbers  in  the  one  specimen  of  milk  in  which  it  was 
found,  and  indeed  seemed  to  be  the  predominant  organism.  It 
was  Gram  negative,  possessed  no  capsule,  formed  no  spores, 
and  was  violently  motile.  All  of  its  reactions  were  very  slow 
in  forming,  appearing  only  at  the  end  of  from  three  to  ten 
days.  On  agar  the  bacillus  at  first  grew  faintly,  but  later  re- 
sembled B.  coli  in  its  general  appearance.  It  flourished  lux- 
uriantly on  potato,  and  produced  turbidity  in  broth.  It  lique- 
fied gelatin,  ami  coagulated  milk.  It  produced  neither  acidity 
nor  gas  in  lactose  and  saccharose.  In  dextrose  it  formed 
acidity  without  gas.  It  will  be  seen  that  this  organism  cor- 
responds to  the  B.  chylogenes  of  Ford,  except  for  its  growth 
on  potato. 

Associated  with  these  organisms  may  be  placed  a  species 
which  occurred  in  half  the  samples  of  milk  examined,  five  times 
in  fiesh  specimens  and  once  in  an  incubated  specimen.  Al- 
though it  was  never  the  predominant  organism,  it  was  a  clear- 
cut  variety,  with  definite  cultural  reactions,  and  was  com- 
paratively easy  to  recognize.  In  its  cultural  reactions  it  closely 
resembled  the  B.  fcecalis  alkaligenes  of  Petruschky,  from  which 
it  differs  in  regard  to  motility,  morphology,  and  Gram  reaction. 
It  also  resembled  the  organism  described  as  B.  No.  06  by 
Conn  lc*  and  the  B.  Troilii  (Bad.  lactis  longi  b)  mentioned 
in  Mat/.usehita,  lcf  with  which  perhaps  it  may  best  be  iden- 
tified. 

Examined  in  the  hanging  drop  this  organism  appeared  as  a 
rather  fat  bacterium,  about  twice  as  long  as  broad,  with 
rounded  ends  and  without  motility.  No  capsule  was  demon- 
strated. When  stained  by  the  Gram  method  it  retained  the 
gentian  violet.  On  agar  its  growth  resembled  closely  that  of 
B.  coli.  Its  colonies  in  this  medium  after  twenty-four  hours 
incubation  appeared  as  minute  pin  points  and  pin  heads, 
opaque  when  deep,  delicate  and  translucent  on  the  surface. 
However,  in  forty-eight  hours  these  grewr  to  be  quite  large, 
and  were  often  indistinguishable  from  those  of  B.  coli.  In 
gelatin  and  on  potato  it  likewise  resembled  B.  coli.  causing  no 
liquefaction  of  the  former  medium,  and  forming  a  moist, 
heavy,  brownish  growth  on  the  latter.  But  in  milk  and  in 
the  sugars  employed  its  action  was  quite  different.  In  these 
media  it  produced  no  acidity.  No  gas  was  formed  in  dex- 
trose, lactose  or  saccharose,  and  litmus  milk  inoculated  with 
this  organism  gradually  became  more  and  more  alkaline, 
but  was  never  peptonized,  or  coagulated.  In  meat  extract  broth 
it  usually  failed  to  grow,  although  one  strain  succeeded  in 
producing  a  slight  turbidity  in  this  medium. 

A  variety  of  this  bacterium  was  found  on  three  occasions 
in  fresh  milk.  It  differed  from  the  more  common  type  in 
producing  acid  in  dextrose,  and  in  causing  no  visible  growth 
on  potato. 

The  most  difficult  organisms  to  classify  satisfactorily,  and  a 
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group  encountered  with  great  frequency,  being  in  fi 
to  B.  leichmanni  in  this 

occi.     By  fur  the  larger  number  resembled  closely  the 
pyogenic  staphylococci,  from  which  often  they  could 
ferentiated  only  by  'heir  manner  of  growth  on  agar,  .1 
beristic  very  difficult  to  describe  clearly.    The  various  strains 
belonging  to  this  type  differed  but  little  in  cultural  reactions, 
and  could  1"'  included  in  one  group  whose  various  m 
arc  apparently  identical  with  the  organism  described  I 
merman  "3  from  water  ( .1/ 

from  air  (Microi its  aureus).  For  convenience  of  descrip- 
tion, they  will  !»<•  placed  in  one  group,  which  will  be  named 
after  thi                  si  isolated  by  Zimmerman  {M. 

One  or  more  members  belonging  to  this  general  t\  1 
isolated  from  ten  specimens  of  fresh  milk  oul  0 
examined,  but  wire  never  the  predominant  organism,  I 
occasionally  occurring  in  large  numbers.    The  different  strains 
agreed  in  being  ■  Iram  positive,  and  often  showed  a  variation  in 
size  and  in  intensity  of  color  when  stained  with  the  ordinary 
anal  in  e  dyes.     It  was  not  unusual  to  see  in  a  smear  from  a 
arefully  plated  culture  forms  so  markedly  different  in 
size  and  in  depth  of  staining  that  it  was  impossible  t«>  believe 
in  the  purity  of  the  preparation.     Yet  invariably  subs 
plating  failed  to  change  this  appearance.    At  the  present  time, 

eral  months  growth  on  agar,  this  peculiarity 
appeared,  and  only  rather  large  staphylocci  are  found  in  the 
cultu 

The  various  strains  appeared  on  agar  plates  as  large, 
opaque,  white  or  yellowish  colonies.    On  agar  slants  tl 
luxuriantly,  at  first  white,  but  later  often  turning  to 
yellowish  tinge,  the  agar  its*  U  assuming  a  brownish  color.    In 
gelatin  liquefaction  along  the  Hue  of  the  Btab  was  produced  in 
from   forty-eight   hour-   to  ten  days,  while  on   potato   there 
usually  appeared  in  twenty-four  hours  a  flat,  white  or 
i>h  growth,  at  times  faint,  at  others  profuse,  probably  ■ 
ent   upon   rome   unknown    factor   in    the   ingredient 

In  milk  the  different  members  of  the  group  va 
what,   for  while  the  majority 

medium  wit!  "ii  of  so  much  whey  that  pi 

tion  wai  indeed  have  been  pn 

others  producei      n      1  soft    icid  coagnlum,  with  Httli 
whey. 

All  of  thi   •  lity  without 
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tered  during  the  examination,  and  it  seems  possible  that  this 
organism  deseribed  as  occurring  frequently  in  milk  may  cor- 
respond to  the  B.  coli  immobilis  of  Germano  and  Maurea. 

(J.  Other  organisms  resembling  B.  coli  in  many  ways  may  lie 
isolated  from  time  to  time,  and  sometimes  are  the  predominant 
type  in  the  sample  of  milk  collected.  Their  identification 
presents  great  difficulties.  For  the  sake  of  clearness  they  have 
been  regarded  and  described  as  identical  with  some  of  the 
rare  organisms  found  in  the  intestines. 

7.  A  bacterium  resembling  B.  alkaligcnes  in  its  cultural  re- 
actions, but  perhaps  best  spoken  of  as  Bad.  Troilii,  is  quite 
common  in  fresh  milk  in  this  vicinity. 

8.  The  micrococci  in  milk  are  found  in  such  great  variety 
that  any  satisfactory  classification  is  difficult  to  make.  The 
majority  may  be  grouped  together  as  the  cremoides  type  first 
described  by  Zimmerman.  They  are  organisms  apparently 
derived  from  air  and  water,  and  usually  are  recovered  from 
fresh  milk. 

!>.  The  remaining  organisms  isolated,  while  presenting  in- 
teresting features  in  special  cases,  are  too  inconstant  and 
usually  too  few  in  number  to  make  their  description  a  feature 
in  a  paper  of  this  character. 
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BACTERIOLOGICAL  FINDINGS  IN  BALTIMORE  OYSTERS. 

By  Morris  Joseph,  B.  S. 
[From  the  Laboratory  of  Hygiene  and  Bacteriology.  The  Johns  Hopkins  University.) 


While  but  a  few  cases  of  typhoid  fever  have  been  traced  with 
clearness  to  the  use  of  oysters  contaminated  with  sewage — 
such  cases  occurring,  as  a  rule,  in  epidemic  form  as  reported  by 
Conn1 — the  opinion  has  been  gaining  ground  that  much  of 
our  winter  typhoid  fever  has  its  origin  in  sewage-polluted  bi- 
valves.  This  opinion  is  strengthened  by  the  careful  studj  of 
the  occurrence  and  distribution  of  the  cases  of  typhoid  fever 
in  such  a  city  as  Washington.  The  recent  observations  of 
(Jorham,2  however,  throw  some  doubt  upon  the  wisdom  of 
attributing  winter  typhoid  to  this  source,  for  he  has  shown 
that  during  cold  weather  oysters  go  into  a  condition  of  rest  or 
hibernation,  when  the  ciliary  movement  ceases  and  feeding 
does  not  occur,  and  the  oysters  become  practically  Tree  linn, 
sewage  organisms,  even  when  lying  in  sewage-polluted  beds. 
A  bacteriological  study  of  the  oysters  sold  in  Baltimore  was 
undertaken,  therefore,  to  determine  whether  they  contain 
organisms  derived  from  the  intestinal  tract  and  whethi  i 
content  in  bacteria  varies  with  the  season  of  the  year. 

Twelve  different  lots  of  oysters,  with  live  in  each  lot.  were 
examined.  They  were  purchased  in  various  shucking  houses, 
where  they  were  said  to  come  from  four  different  areas — Chesa- 
peake and  Lynnhaven  hays  and  the  York  and  Rappahannock 
rivers.  This  examination  indicates  the  quality  of  oysters  at 
the  time  the\  are  sold,  mid  not  at  the  time  of  collection.  The 
methods  employed  were  those  adopted  by  the  Committee  on 


Standard  Methods  of  Shell  Pish  Examinations  of  the  American 
Public  Health  Association.  When  the  oysters  were  collected 
at  the  shucking  houses,  certain  oysters  with  deep  bowls  were 
purchased  and  carried  to  the  laboratory,  where  five  of  the  most 
suitable  were  selected  for  examination.  The  outside  of  the 
shell  was  first  thoroughly  washed  with  running  water  to  free 
it  from  dirt  and  then  allowed  to  dry  in  the  air.  It  was  then 
sterilized  by  exposure  to  the  free  flame,  especially  along  the 
thin  edge,  after  which  the  oyster  was  opened  with  a  shucking 
knife,  also  sterilized  in  the  free  flame.  The  mother  liquor  or 
shell  juice  was  immediately  drawn  off  in  sterile  pipettes  and 
dilutions  of  1-10,  1-100  and  1-1000  made  up  with  sterile  water. 
From  these  dilutions  dextrose  fermentation  tubes  were  planted 
to  determine  the  presence  of  fermenting  bacteria,  intestinal  in 
origin,  and  agar  plates  poured  to  determine  the  approximate 
number  of  bacteria  in  each  oyster.  Finally,  those  fermentation 
tubes,  in  which  an  active  evolution  of  gas  had  taken  place, 
were  plated  and  characteristic  colonics  transferred  to  agar. 
Colonies  were  also  transferred  from  the  agar  plates  used  foi 
making  the  counts  to  agar  and  both  sets  of  cultures  identified 
by  means  of  the  ordinary  culture  media. 

In  determining  the  quality  of  the  oysters  examined  the 
standard  method  already  referred  to  was  followed.  By  it  the 
oysters  are  scored  in  the  following  manner:  The  presence  of 
Bacillus  coli  or  some  other  gas  producer  in  each  of  the  five 
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condemned  by  the  most  rigid  standard.  When  it  is  remem- 
bered that  some  time  necessarily  elapses  between  the  time  of 
collection  and  time  of  sale,  during  which  period  the  micro- 
organisms in  the  oyster  have  an  opportunity  to  multiply, 
these  findings  must  be  regarded  as  pretty  favorable. 

The  most  striking  point  brought  out  in  this  table  is  the  dis- 
tinct change  in  the  character  of  the  oysters,  according  to  the 
time  (if  the  year.  Thus  in  the  early  fall  the  scores  were  high, 
in  the  cold  weather  of  midwinter  low,  and  again  high  in  the 
spring.  This  is  indicated  by  striking  an  average  for  the  various 
lots  of  oysters  as  is  done  in  the  following  table: 

TABLE   II. 
Seasonal  Variation  of  Bacterial  Findings. 

Average  Average  Average 

Source.  Fall  Wrinter  Spring 

Score.  Score.  Score. 

Rappahannock 100  15  405 

York    245  10  No  exam. 

Chesapeake     500  10  No  exam. 

Here  it  may  be  seen  that  during  the  cold  winter  months  the 
scores  of  the  three  lots  of  oysters  examined  at  different  seasons 
are  all  low  and  the  oysters  free  from  contamination.  These 
results  confirm  in  a  general  way  the  opinion  of  Gorham  and 
raise  a  serious  question  whether  the  typhoid  fever  which  oc- 
curs in  Baltimore  during  the  cold  months  of  winter  can 
reasonably  be  attributed  to  oysters.  Finally,  it  may  be  noted 
that  there  is  a  distinct  correlation  between  the  number  of  bac- 
teria in  each  oyster  and  the  number  of  gas  producers  as  de- 
termined by  the  fermentation  tube.  A  low  bacterial  count  is 
associated  with  absence  of  fermentation,  and  a  high  count  with 
a  fermentation  produced  by  considerable  fractions  of  a  cubic 
centimeter.  This  seems  to  indicate  that  the  increase  of  bacteria 
which  the  various  oysters  show  is  in  large  part  due  to  a  multi- 
plication of  the  intestinal  organisms  and  not  to  an  increase  of 
the  ordinary  water  species.  This  correlation  between  bacter- 
ia] count  ami  fermentation  is  indicated  in  Table  III.  It  should 
be  noted  that  no  such  correlation  exists  ordinarily  in  milk,  as 
we  have  shown  in  a  previous  paper.* 

Varieties  of  Microorganisms  Found  in  Baltimore. 

Many  of  the  oysters  examined  revealed  the  ordinary  spore- 
bearing  and  pigmented  bacteria  which  are  characteristic  of 
water  and  have  no  significance  in  this  connection.  In  addi- 
tion a  number  of  non-spore-forming,  non-pigmented  species 
were  isolated  from  time  to  time.  These  organisms  were  w'orked 
over  with  care  and  their  cultural  peculiarities  established  on 
the  usual  media.  In  some  instances  their  identification  pre- 
sented no  difficulties.  Thus  Bacillus  coli  was  obtained  14  times 
in  1?  oysters  with  positive  fermentation  tests.  It  had  the 
classical  reactions  of  motility  ami  decolorization  by  Gram's 
stain,  acidifying  and  coagulating  milk,  failing  to  liquefy  gela- 
tin, producing  indol,  and  fermenting  the  carbohydrates  with 
the  evolution  of  a  gas  consisting  of  a  mixture  of  hydrogen  and 
carbon  dioxide,  with  an  excess  oi  the  former.  Organisms  dif- 
fering from  Bacillus  coli  by  their  gas  formula,  producing  an 
exec  ss  of  carbon  dioxide  over  hydrogen  and  thus  corresponding 


to  Bacillus  cloaca  of  Jordan,  were  obtained  five  times.  They 
differed  from  Jordan's  Bacillus  cloaca  in  not  liquefying  gela- 
tin, hut  should  probably  be  included  in  this  group.1  Their 
acidification  and  coagulation  id'  milk  was  also  much  slower 
than  that  of  Bacillus  coli.  Bacillus  alhaligenes  of  Petruschkj 
was  isolated  from  one  oyster.  This  organism  also  presents  no 
difficulties  in   its  recognition,  since   its  alkaline   reaction   in 

TABLE  III. 
Correlation  Between  Fermentation  and  Bacterial  Count. 


Lot   No. 

Sample  No. 

Bacterial 
count. 

Dextrose 
dilution  1-10. 
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•Indicates  where  gas  should  have  appeared  in  one  or  both  dilutions,  but  failed. 
These  exceptions  only  number  3  out  of  38  samples  tabulated,  approximately  8%. 

mills  and  its  failure  to  liquefy  gelatin  or  to  act  upon  any  of  the 
carbohydrates  place  it  quite  definitely.  In  addition  to  these 
well-defined  species,  a  number  of  forms  were  encountered 
which  presented  some  difficulty  in  classification.  The  most 
frequent  of  these  was  an  organism  with  some  of  the  reactions 
of  Bacillus  coli  and  others  of  Bacillus  cloaca.  Thus  it  splits 
up  the  carbohydrates  in  the  same  manner  as  Bacillus  coli,  with 
a  gas  preponderating  in  hydrogen  over  carbon  dioxide,  and 
acidifies  and  coagulates  milk  with  great  rapidity.  It  thus 
resembles  Bacillus  coli.  At  the  same  time  it  causes  a  rapid 
liquefaction  of  gelatin  in  a   funnel-shaped  growth  along  the 
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line  of  inocculation,  resembling 

ism  is  identical  with  the  organism  isolated  by  Ford  and  Wat- 
son' fro  •  more  city  water  and  described  b>  I 
a  liquefying  fermenter.  It  was  isolated  R\  r  work 
and  was  a  well-defined  species.  In  addition,  we  round  on 
various  occasions  bacteria  which  agreed  in  their  cultural  rc- 
of  the  rarer  intestina  finally 
in  the  intestinal  trai  i  ! 
important  of  these  were  :    /•'  ■•  '•  rii 

acidifying  anil  i  lagulating  milk,  producing  no  liquefacti I 

gelatin  and  grow  ing  only  in  Ihe  opi  n  bulb  of  the  fermentation 
tube;  /•'  ■■  ■  us  oryphilus.  acidifying  and  coagulating  milk,  not 
liquefying  gelatin  «nd  producing  acid  from  dextrose  growing 
in  the  •  the  fermentation  tube ;  two  Bpet  ies  identi- 

fied as  B  i  •  and  as  /.'  acidify- 

ing and  coagulating  milk,  liquefying  gelatin  and  producing 
acid  from  dextrose,  wil     growth  in  the  closed  arm  in  ■  ! 
Imt  without  it  m  the  other.    While  these  organisms  were  found 
«>n  hut  a  few  occasions,  their  cultural  reactions  w 
tinet  and  the  re  well  marked.     Whether  they  have 
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BRIEF  NOTE  ON  THE  BALTIMORE  CITY  WATER 
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Iii  a  recent  pap  r  b;    Ford  and  Watson  *  it  was  poinl 
that  the  chemical  treatment  ol  the  Gunpowder  water,  tl 
source  of  the  Baltimore  City   supply,  had  not  resulted  in  as 
greal  a  diminution  of  intestinal  bacteria  as  waa  ti 
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in  the  water  was  markedly  diminished,  but  the  fermenting 
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January  1  a  different  method  of  applying  the  i 
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'ROCEEDINGS  OF  SOCIETIES. 


THE    JOHNS    HOPKINS    HOSPITAL    MEDICAL    SOCIETY. 

October  1.  1913. 
Two  Cases  of  Helminthemesis  (from  the  Out-Patient  Department 
of  the   Johns   Hopkins   Hospital).     Dr.   David  I.    Mac  iit,   In- 
structor in  Medicine,  The  Johns  Hopkins  University. 

The  following  two  eases  which  I  had  occasion  to  study  ;it 
the  Johns  Hopkins  Dispensary  la>t  summer  are  sufficiently 
exceptional  to  deserve  reporting. 

Case  No.  F.  8193. — J.  W.,  male,  white,  married,  age  25  years, 
American,  farmer.  Was  admitted  to  the  Dispensary  June  19,  com- 
plaining of  "indigestion,  pains  in  the  stomach,  and  vomiting  of 
worms." 

Family  History. — Negative. 

Past  History. — Negative.  Bowels  have  been  regular  prior  to  the 
present  illness. 

Present  Illness. — Has  been  suffering  for  the  past  four  years  from 
indigestion,  which  takes  usually  the  form  of  irregular  pains  more 
or  less  severe,  of  variable  duration,  coming  on  especially  after 
eating.  His  bowels  are  irregular,  usually  constipated,  necessi- 
tating the  use  of  Epsom  salts.  Appetite,  however,  has  always 
remained  good.  Has  lost  15  lbs.  in  weight,  in  the  last  three  months. 
For  the  last  four  weeks  appetite  has  been  ravenous.  "  The  more 
I  eat,  the  more  I  want,"  as  he  says.  In  spite  of  the  good  appetite 
he  has  lost  weight,  been  nauseated,  and  vomited  a  number  of 
times  in  the  latter  part  of  the  day. 

Three  weeks  ago,  after  severe  retching,  he  vomited  a  worm, 
which  he  described  as  having  the  appearance  of  a  fish  worm.  He 
never  noticed  any  worms  in  the  stools  before  that  time,  but  has 
since.    Feels  weak,  and  complains  of  pains  around  the  waist  line. 

Physical  Examination. — Looks  thin,  pale,  and  feverish.  Tongue 
heavily  coated;  foul  odor  from  the  mouth. 

Temperature  100.5°  F.  Pulse,  120  to  the  minute,  regular,  of 
moderate  volume  and  tension. 

Heart  and  Chest. — Negative. 

Abdomen. — Flat  and  symmetrical.  No  tenderness  on  pressure, 
no  masses  felt.  Liver  and  spleen  not  enlarged.  Stomach  is  dis- 
tended by  gas  and  rises  high  in  the  left  axilla. 

Urine  contained  no  albumin  or  sugar. 

Diagnosis. — From  the  history  of  the  case,  a  provisional  diagnosis 
of  ascaris  infection  was  made. 

The  patient  was  given  1  gr.  doses  of  santonin,  and  two  days 
later  brought  some  ten  or  twelve  full-size  specimens  of  ascaris 
lumbricoides  which  he  had  passed,  thus  confirming  the  diagnosis. 

Case  No.  F.  5242.— R.  K.,  female,  white,  married,  age  21  years, 
was  admitted  to  the  Dispensary  on  May  19,  1913.    Her  complaint 
was  "  tapeworms." 
•  Family  and  Past  History. — Negative. 

Present  Illness. — In  December,  while  in  the  early  months  of 
pregnancy,  patient  was  vomiting  frequently.  One  day  after  a 
violent  retching  she  vomited  a  portion  of  a  tapeworm.  Becoming 
terribly  frightened  she  called  to  her  mother  who  ran  to  her  assist- 
ance and  pulled  the  worm  out  of  the  patient's  mouth.  The  seg- 
ment thus  expelled  was  about  one  and  a  half  yards  long.  Follow- 
ing the  shock  of  fright,  the  patient  had  a  miscarriage.  Two  days 
later  she  passed  two  long  pieces  of  worm  per  rectum,  and  has 
since  then  for  half  a  year  been  passing  small  segments  in  the 
stools. 


At  present  patient  complains  chiefly  of  weakness  and  nervous- 
ness. She  sleeps  well  and  has  no  pains.  Appetite  is  not  very 
good;  bowels  are  irregular.  No  spasms  or  convulsions.  No  more 
vomiting. 

Urine. — No  albumin  and  no  sugar. 

Diagnosis. — From  the  history  of  the  case  a  provisional  diagnosis 
of  tapeworm  was  made.  This  was  confirmed  by  the  therapeutic 
test.  The  patient  was  given  two  V2  drachm  doses  of  oleoresini 
aspidii  and  two  days  later  brought  a  jar  full  of  tapeworms.  On 
examination  of  the  segments  it  was  found  to  be  a  taenia  saginata. 
The  head  could  not  be  found. 

The  above  two  cases  are  remarkable  for  the  vomiting  or 
expulsion  of  intestinal  parasites  by  mouth,  complained  of  in 
both,  which  we  may  term  "  Helminthemesis."  Vomiting  of 
worms  is  not  unknown,  and  yet  is  considered  a  rare  occur- 
rence. The  commonest  cases  on  record  are  those  of  ascaris 
lumbricoides.  This  nematode  may  wander  into  various  organs 
of  the  body  and  cases  are  reported  of  its  getting  into  the 
mouth,  the  nose,  the  larynx  (causing  fatal  suffocation)  and 
even  the  Eustachian  tube.  (Eulenburg:  Real  Encyklopadie 
der  Gesammten  Heilkunde.  1896,  X,  269,  etc.) 

Vomiting  of  tapeworms  or  their  segments,  however,  is  a 
very  much  rarer  occurrence,  and  only  very  few  such  cases  have 
been  reported.  Only  five  instances  have  been  collected  in  the 
great  work  on  Animal  Parasites  by  Davaine.  (Traite  des  Ento- 
zoaires.  Paris,  2d  ed.)  Mosler  and  Peiper  ( Xothnagel's 
Handbuch,  1897,  VI,  58)  write:  nur  ausserst  selten  isi  d& 
Abgang  von  Proglottiden  beim  Erbrechen  gesehen  worden. 
My  second  case  undoubtedly  belongs  to  this  class.  That  abox* 
tion  should  have  been  induced  by  the  shock  is  not  at  ali  sur- 
prising, and  recalls  one  of  the  cases  quoted  by  the  above  writer. 
where  a  peasant  was  seized  with  a  vomiting  spell,  and  expelled 
part  of  a  worm  by  mouth.  A  physician  tried  to  pull  out  the 
rest,  but  the  poor  fellow,  frightened,  thought  that  his  bowels 
were  being  drawn  out  and  would  not  allow  it. 

In  this  connection  I  have  analyzed  all  the  cases  of  tapeworm 
and  ascaris  infection  admitted  to  the  Johns  Hopkins  Dis- 
pensary in  the  last  eight  years. 

I  have  found  in  all  65  cases  of  taenia  infection,  and  nine 
cases  of  infection  with  ascaris  lumbricoides.  Of  the  65  t;vnia 
cases,  42  were  diagnosed  as  taenia  saginata.  one  was  hothryo 
cephalus  latus,  and  in  the  remaining  cases  the  species  was  not 
stated.  It  was  interesting  to  note  that  the  majority  of  tape* 
worm  cases  ( 42  out  of  65 )  were  in  women,  and  the  ages  of  the 
patients  were  almost  all  below  10  years.  Vomiting  as  a  symp- 
tom is  noted  only  in  five  out  of  the  65  cases,  or  7%,  a  figure 
rather  less  than  that  given  by  Stiles  (Osier's  Modern  Medi- 
cine 1.  .~>iiii).  Of  the  ascaris  cases  there  was  only  one  case  Old 
of  the  nine  that  gave  a  history  of  vomiting,  and  all  of  thesi 
cases  with  the  exception  of  one  were  in  children,  unlike  the 
one  1  described,  which  occurred  in  an  adult. 
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tein-comples  group  reaction,  though  it  is  commonly  accepted, 
when  positive,  as  Indicating  an  increase  in  the  globulin  con- 
tent of  the  fluid.  That  globulins  in  abnormal  fluids  constitute 
only  a  part  of  the  precipitate  caused  by  one-half  saturation 
with  ammonium  sulphate  can  readily  be  demonstrated.  Al- 
though positive  in  from  95$  to  100$  of  luetic  infections  of  the 
central  nervous  system.  Phase  I  alone  does  not  enable  one  to 
differentiate  between  luetic  and  n<>n-luetic  conditions.  It  is 
incorrectly  stated  that  the  intensity  of  the  reaction  is  always 
greater  in  the  specific  infections.  While  these  three  tests  meel 
most  of  the  requirements  of  clinical  diagnosis,  they  tell  us 
nothing  concerning  the  factors  responsible  for  their  causation. 

The  present  report  deals  with  one  of  the  recent  tests  applied 
to  the  spinal  fluid,  in  which  colloidal  chemistry  plays  the 
leading  role.  In  view  of  the  wide  range  to  which  the  rela- 
tively new-  subject  of  colloidal  chemistry  is  applied,  and  the  ex- 
actness of  the  laws  which  control  and  determine  colloidal  reac- 
tions, and  their  extreme  delicacy,  it  is  not  surprising  that  this 
science  should  have  found  a  place  in  clinical  laboratory 
methods.  If  the  predictions  of  such  investigators  as  Ostwald 
are  to  be  relied  upon,  we  may  ultimately  expect  to  learn  most 
concerning  the  aggregation  of  living  protoplasm,  the  laws 
which  govern  immunity,  the  basis  for  the  Wassermann  reac- 
tion, etc.,  by  the  use  of  colloidal  chemistry  and  allied  sciences. 

The  foundation  for  the  present  test  was  laid  by  Zsigmondy 12 
in  L901.  Having  worked  exhaustively  with  solutions  of  col- 
loidal gold,  he  attempted  with  success  to  use  it  as  a  mean-  for 
the  quantitative  estimation  of  protein  substances.  It  was  well 
known  that  colloidal  solutions  of  gold  or  other  metals  air 
precipitated  or  "coagulated  out-'  by  electrolytes,  this  coagu- 
lation depending  upon  the  degree  of  concentration  as  well  as 
the  valency  of  the  electrolytes  employed.  It  was  also  recog- 
nized that  colloids  are  electrically  charged  and  that  two  op- 
positely charged  colloids  mutually  precipitate  one  another, 
though  only  in  definite  quantitative  amounts.  If  these 
amounts  are  exceeded  in  one  way  or  the  other,  no  precipitation 
occurs.  Zsigmondy  discovered  that  solutions  of  protein-  give 
protection  to  colloidal  solutions  of  gold  up  to  a  certain  point, 
and  he  determined  the  so-called  Goldzahl  for  various  protein 
substances,  by  which  is  meant  the  number  of  milligrams  of 
the  protein  employed,"  just  sufficient  to  prevent  the  precipita- 
tion of  10  cc.  of  colloidal  gold  of  a  percentage  of  .0053  in  the 
presence  of  1  cc.  of  1(K  XaCl  solution.  By  this  method  n  can 
be  determined  whether  a  given  protein  is  absolutely  pure,  or 
granted  this  is  the  case,  how  much  is  present  in  a  given  solu- 
iinn.  In  attempting  to  apply  this  gold  protection  method  to 
the  study  of  the  proteins  of  the  spinal  fluid,  Lange.13  in  1912, 
discovered  that  instead  of  securing  protection,  quite  the  re- 
verse  occurred,  particularly  in  conditions  in  which  the  spinal 
fluid  contained  an  abnormal  amount  of  protein  substance, 
notably  in  the  syphilitic  diseases  of  the  central  nervous  system. 
Moreover,  he  observed  that  the  reaction  which  occurred  took 
place  within  certain  dilution  limits  which  seemed  to  he  mure  or 
less  specific,  thus  making  possible,  by  means  oJ  colloidal  solu- 
tions (if  gold,  the  differentiation  between  syphilitic  ami  i- 

syphilitic  conditions.     Since  that   time,  the  tesl   a-  u 


various  observers  has  yielded  fairly  consistent  results,  which 
will  be  discussed  in  more  detail  in  another  portion  of  the 
present  report. 

2.  Apparatus  and  Solutions  Required. 

A.  Glassware. 

For  the  preparation  of  all  reagents  required,  the  following  Jena 
glassware  is  necessary: 

1.  Flasks:  1000  cc,  plain  and  distilling,  the  latter  provided  with 
side  glass  outlet  tube. 

2.  Certified  graduates:    25  and  1000  cc. 

3.  Beakers:    1  and  2  litre  sizes. 

4.  Liebig  condensers:    all  glass. 

5.  Glass  stoppered  stock  solution  bottles,  2  litres.  With  the 
exception  of  the  condensers,  all  glassware  is  rinsed  with  strong 
HC1,  followed  by  distilled  water  and  hot  air  sterilization  for  30 
minutes.  Condensers  are  cleaned  with  steam  and  rinsed  by  the 
first  200  cc.  of  the  distillate,  which  is  subsequently  thrown  away. 

In  the  actual  performance  of  the  test  there  are  needed: 

1.  Test  tubes:    120x12  mm.,  thick  walled. 

2.  Certified  pipettes:  1,  10,  25  cc. 

The  tubes  are  cleaned  each  time  by  boiling  in  10%  potassium 
bichromate  solution,  and  then  in  distilled  water,  using  a  brush 
when  necessary,  to  remove  all  traces  of  precipitated  gold  from 
the  sides  and  bottom.  After  sterilization  they  should  be  kept  in 
a  suitable  dust-proof  glass  container  until  used.  It  is  important 
to  avoid  contamination  of  the  tubes  by  alkaline  cleaning  mix- 
tures. Pipettes,  rinsed  in  an  automatic  washer,  are  dried  with 
alcohol  and  ether  and  sterilized  in  a  pipette  box.  Confusing  re- 
sults will  be  avoided  if  a  suitable  supply  of  glassware  is  reserved 
solely  for  use  in  the  test.  We  are  convinced  that  upon  the  i  are 
with  which  the  cleaning  ami  sterilization  of  glasswan  is 
out  depends  the  success  of  the  preparation  of  the  gold  solution  and 
tin-  reliability  of  the  entire  reaction. 

B.  Solutions  Required. 

(1)  Distilled  Water. — The  preparation  of  the  distilled  water  is 
the  most  important  stage  in  the  making  of  colloidal  gold  solu- 
tions. Ordinary  tap  water  and  ordinary  distilled  water  are  both 
unsuited  for  preparing  the  reagent.  Freshly  distilled  water,  re- 
ceived in  a  sterile  flask  provided  with  a  side  glass  connecting 
tube,  is  immediately  redistilled  and  used  within  two  or  three 
hours;  if  allowed  to  stand  much  longer  the  water  seems  to  ac- 
quire properties  which  render  it  unfit  for  use.  No  rubber  stop- 
pers or  connections  should  be  used  in  the  distilling  apparatus. 

(2)  NaCl  Solution  (0.4%). — This  solution,  made  with  doubly 
distilled  water  and  Merck's  "  Blue  Label  "  sodium  chloride,  keeps 
for  a  long  time,  but  it  is  desirable  to  prepare  it  at  least  every 
two  weeks.  There  seems  to  be  no  advantage  in  making  this  dilu- 
tion each  time  from  a  stock  10%  solution,  as  recommended  by 
some  authors.  This  particular  strength  is  used  because  it  causes 
no  coagulation  of  colloidal  gold.  At  the  same  time  it  is  of  suffi- 
cient concentration  to  hold  globulins  and  nucleo-proteins  in  solu- 
tion. Spinal  fluids  diluted  with  water  exert  no  action  upon  a 
gold  solution. 

i ::  i  Colloidal  Gold  Solution. — The  ingredients  required  to  pre- 
pare this  indicator  are: 

a.  Doubly  distilled  water. 

b.  Gold  chloride  crystals   ( yellow).!    ,,       ,,     ..  _, 

,  Merck  s      Blue 

c.  Potassium  carbonate.  L.    ,    ,  ,,  _ 

„         ,.  Label      Reagents. 

d.  Formalin. 

One  litre  of  water  is  heated  to  60°  C.  in  a  sterile  Jena  beaker. 
At  this  temperature  10  cc.  each  of  a  1%  aqueous  solution  of  gold 
chloride  and  a  2%  solution  of  potassium  carbonate  are  added 
synchronously  and  thoroughly  mixed  at  once.  From  this  point 
the  solution  is  heated  as  rapidly  as  possible,  by  using  a  four  or 
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six  flame  Bunsen  burner,  until  a  temperature  ol  al 
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0 
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Fig.  3. — The  reaction  in  meningitis  with  typical  VerscMebung 
nach  oben. 

3.  From  observations  herewith  presented  we  feel  that  the  curve 
in  dementia  paralytica  is  sufficiently  constant  to  justify  the  intro- 
duction of  the  term  "  paretic  zone."  This  zone  comprises  the 
first  3  to  6  tubes,  in  which  the  reaction  is  characteristically  of 
the  "  5"  type  (Fig.  4). 
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s 

3 
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2 
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Purple 

1 
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0 
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Fk;.  4. — The  characteristic  curve  of  general  paresis. 

5.  Nature  of  the  Reaction. 
The  exact  nature  of  the  reaction,  it  must  be  admitted,  is 
not  known.  This  is  necessarily  the  ease,  since  the  exact  com- 
bination and  nature  of  the  protein  substances  which  may 
occur  in  the  spinal  fluid  under  normal  or  abnormal  conditions, 
have  not  been  determined.  Lange  is  inclined  to  interpret  the 
reaction  as  an  indication  of  the  occurrence  of  different  qualita- 
tive mixtures  of  protein  substances  rather  than  of  a  true 
quantitative  increase  in  one  or  otheT  of  the  protein  constit- 
uents. There  is  considerable  evidence  in  favor  of  this  view, 
since  the  strength  of  the  reaction  apparently  bears  no  con- 
stant relation  to  the  amount  of  protein  present,  as  revealed  by 
the  ordinary  tests.  Other  writers,  as  Zaloziecki,1'  are  inclined 
to  view  it  as  an  immunity  reaction,  more  or  less  analogous  to 


the  "floecule  reaction  "  of  Porges  and  Meier,"  Hermann  and 
Perutz '"  and  others,  used  as  a  diagnostic  test  for  luetic  condi- 
tions. Exponents  n(  colloidal  chemistry  rather  incline  to  the 
idea  that  the  color  changes  are  induced  by  variations  in  the  dis- 
persion value  of  one  or  more  colloidal  substances  present  in  the 
spinal  fluid.  No  attempt  has  been  made  by  us  to  prove  which, 
if  any.  of  these  theories  is  correct,  but  merely  to  determine 
whether  or  not  the  test  is  of  sufficient  value  to  warrant  it< 
adoption  as  an  aid  to  clinical  diagnosis. 

6.  Routine  Followed. 

The  present  report  is  based  upon  the  examination  of  210 
spinal  fluids  secured  from  171  cases.* 

All  fluids  have  been  subjected  to  the  following  routine  ex- 
amination :  First,  a  quantitative  estimation  of  the  cells  has 
been  made  as  soon  after  withdrawal  of  the  fluid  as  possible, 
usually  within  ten  or  fifteen  minutes.  We  have  used  a  dilu- 
ting solution  consisting  of  distilled  water,  50  cc;  glacial  acetic 
acid,  2  ce. ;  and  methyl  violet,  0.1  of  a  gram.  This  stains  the 
nuclei  of  the  cells  with  sufficient  clearness  to  permit  of  a  fairly 
accurate  differential  count  at.  the  same  time  that  the  quantita- 
tive estimation  is  made.  In  all  instances  counts  have  been 
made  with  the  Fuchs-Rosenthal  counting  chamber.  Second, 
increase  in  the  protein  content  has  been  tested  for  by  the  Ross- 
Jones  method.  In  our  experience  this  test  has  yielded  results 
which  are  both  trustworthy  and  easily  obtained.  Third,  the 
Wassennann  reaction  has  been  carried  out  by  one  of  us  on  all 
spinal  fluids  and  on  specimens  of  blood  from  the  same  patients 
when  available.  Every  fluid  and  serum  has  been  tested  with 
at  least  two,  and  in  many  instances  with  throe.  aatigenSj 
namely,  a  plain  alcoholic  extract  of  the  human  heart,  a  similar 
extract,  strengthened  by  the  addition  of  .4^  cholesterin.  and 
an  alcoholic  extract  of  syphilitic  liver.  It  should  be  noted  in 
passing,  that  in  the  great  majority  of  the  cases  the  results 
obtained  with  these  three  antigens  have  been  parallel.  There 
have  been,  howexer.  undoubted  cases  of  syphilitic  infection  in 
which  the  cholesterinized  antigen  alone  has  given  a  positive 
result,  the  other  two  antigens  yielding  an  absolutely  negative 
or,  at  most,  a  1  +  inhibition.  Such  cases  are  indicated  in  the 
reports  given  below.     Fourth,  the  colloidal  gold  reaction. 

7.  Tabulation  of  Results. 
Detailed  case  reports  are  herewith  presented.  The  numbers 
1-10  under  Gold  Reaction  refer  to  the  dilutions  previously  de- 
scribed. A  star  indicates  that  the  fluid  was  sent  from  an  out- 
side  source.  Wassennann  reactions  positive  with  a  cholesterin 
antigen  only  are  indicated  by  the  letter  C.  A  cell  count  of 
ten  or  over  has  been  regarded  as  a  pleocytosis. 


*  The  rapidity  with  which  we  have  been  able  to  secure  this 
number  of  observations  is  due  in  large  part  to  the  hearty  co-opera- 
tion received  from  the  various  members  of  the  medical,  pediatrical 
and  dispensary  staffs  of  this  hospital,  to  whom  we  express  our 
greatest  appreciation.  It  is  also  a  pleasure  to  acknowledge  the 
receipt  of  numerous  spinal  fluids  from  the  Manhattan  State  Hos- 
pital, through  the  kindness  of  Dr.  Cheney;  from  the  Central  Islip 
Hospital,  Long  Island,  through  Dr.  Wescott's  help;  and  from  the 
City  Detention  Hospital  at  Bay  View,  through  the  co-operation  of 
Dr.  Kenneth  B.  Jones. 
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TABLE  IV.  CONGENITAL  LUES. 
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de astrated  in  the  blood  in  practically  every  instance,  and 

was  present  in  one  hundred  per  cent  of  the  cases  constituting 
the  present  series. 

E.  Secondary  Syphilis. 
Reactions  in  the  "  luetic  zone  "  occurred  in  four  out  of  five 
cases.  Eicke  reports  positive  results  in  60  of  136  examina- 
tions, at  times  even  in  the  absence  of  pleocytosis  and  Phase  I. 
This  tends  to  support  the  view  that  syphilis,  even  in  its  early 
stages,  is  an  exceedingly  diffuse  process,  and  emphasizes  the 
importance  of  repeated  lumbar  punctures  on  all  syphilitica. 
in  the  hope  of  detecting  the  earliest  manifestations  of  meta- 
luetic  disease. 

F.  Tertiary  Syphilis. 
In  eleven  cases,  comprising  instances  of  latenl  syphilis, 
gummatous  lesions  and  vascular  manifestations,  a  reaction  in 
the  luetic  zone  occurred  in  four.  In  none  was  there  any  de- 
mons! rable  clinical  evidence  of  central  nervous  system  involve- 
ment. Several  of  the  individuals  were  elderly  men.  who  had 
had  their  primary  infection  many  years  before,  and  who,  in 
all  probability,  will  never  develop  cerebrospinal  syphilis,  tabes 
or  paresis. 

G.  Taises  Dorsalis. 

All  .showed  luetic  curves.  With  three  exceptions,  these 
were  of  moderate  intensity,  yet  definite.  This  is  contrary  to 
the  statement  of  Kaplan  and  McClelland.1"  who  find  in  this 
group  either  no  reaction  at  all  or  at  mosl  a  very  weak  one  in 
the  first  three  tubes. 

Though  clinically  a  tabetic,  Case  II  50  may  well  be  in  an 
early  stage  of  tabo-paresis,  in  which  cases  we  have  always 
found  a  reaction  of  the  paretic  type.  In  two  instances,  strik- 
ing changes  in  the  curves  followed  minimal  amounts  of 
therapy. 

H.  Cerebrospinal  Syphilis. 

Thirteen  of  the  fifteen  fluids  examined  reacted  in  the 
luetic  zone,  six  with  fairly  marked  intensity. 

Eicke,  and  Jaeger  and  Goldstein  ~°  state  that  the  reaction  in 
cerebrospinal  lues  may  simulate  that  of  paresis,  differing  from 
the  latter  in  that  it  appears  only  after  standing  for  several 
hours.  We  have  had  no  difficulty  in  differentiating  the  reac- 
tions in  these  two  groups  of  cases. 

I.  General  Paresis. 

The  series  exhibits  a  striking  uniformity  of  results,  in  that 
all  of  the  49  cases  gave  characteristic  paretic  curves. 

The  more  advanced  cases  clinically  have  shown  the  most 
striking  tests.  \1.  69,  aged  5,  a  ease  of  juvenile  paresis,  gave 
a  typical  reaction.  That  the  reaction  tends  to  remain  un- 
changed both  during  remissions  and  after  intensive  intraspin- 
ous  therapy,  is  in  harmony  with  the  "  Wassermann  fast  " 
condition  of  the  blood  and  spinal  fluid  observed  in  most 
instances  of  1  W.  122  alone  bas  show  a  a  mi 

diminution  in  the  intensity  of  the  gold    reaction  coincident 
with  outspoken  clinical  improvement. 


9.  Summary  and  Conclusions. 

1.  The  colloidal  gold  test  is  essentially  a  laboratory  method. 
It  can  be  performed  rapidly  and  with  a  minimal  amount  of 
spinal  fluid. 

2.  Extreme  care  in  the  preparation  of  reagents  and  the 
cleaning  of  glassware  is  imperative. 

3.  Normal  fluids  give  negative  reactions. 

1.  The  test  is  of  no  aid  in  the  diagnosis  of  purulent  or 
tuberculous  meningitis. 

•"i.  It  has  no  advantage  over  known  laboratory  procedures 
in  the  diagnosis  of  congenital  syphilis. 

6.  Beactinns  in  secondary  and  tertiary  syphilis  are  incon- 
stant. Their  significance  when  present  is  not  known.  The 
statement  that  they  indicate  the  earliest  stages  of  central  nerv- 
ous system  involvement  lack's  proof. 

7.  The  positive  reactions  observed  in  the  majority  of  cases 
of  tabes  and  cerebrospinal  syphilis  are  nut  characteristic. 

8.  We  feel  that  the  reaction  peculiar  to  paresis  is  suffi- 
ciently constant  to  warrant  its  use  as  an  aid  in  the  differen- 
tiation of  this  condition  from  others  with  which  it  might  be 
confused. 

it.  It  is  possible  that  the  test  may  prove  to  be  more  sensi- 
tive, than  are  those  at  present  employed,  as  an  indicator  of  the 
results  of  specific  therapy  in  syphilitic  diseases  of  the  central 
nervous  system. 

10.  Much  may  be  expected  from  the  application  of  colloidal 
chemistry  to  the  study  of  biological  problems. 
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THE  ESSENTIAL  FEATURES  OF  \<  [DOSIS   LND  THEIB  OO  I  RREN<  I 

IN  CHRONIC  RENAL  DISEASE. 


By   Anhukw   W  v 


OUTLINE, 

I.  General  Discussion  of   \.i.i. 

1.  Misuse  of  the  term  mi  ill.-  .-in.-,  ol  tree  acid  in  the  blood. 

2.  Impoverishment  of  the  bod;  in  Dzed  baa 

the  definition  of  acidosis. 

II.  Evidence  of  Acidosis  In  Renal  Disease: 

1.  Clinical  picture  of  air  him. 

.'    Diminution  of  carbon  dioxide  in  the  alveolar  air 

mges  in  the  body  fluids: 

rease  In  the  acidity  of  the  urine. 

h.   Decrease  in  the  titratable  alkalinity  of  the  blood. 

4.  Increase  in  the  tolerance  to  blcartx 
III.  Evidence  that  the  Increase  in  Tolera 

i.losis: 

1.  Determination  of  carbon  dioxide  content  of  the  blood 

2.  Titratable  alkalinity  and  real  nitrogen  of  blood  serum 

3.  Comparison  of  the  excretion  by  the  kidney  of  bicarbonati 

and   those  substances   whose  excretion    is   sup 

pressed  by  renal  lesions. 
1    Examination  of  Intestinal  contents  tor  blcaxboi 
IV    Evidence  that  the  Essential  Feature  of  Acidosis  is  an  Impo 

verishment  of  the  Body  In  Fixed  Bases  Resulting 

In: 
1.  Decrease  in  the  carbon  dioxide  of  the  blood. 

D  the  titratable  alkalinity  of  the  Mood  serum 
3.  Increase  in  the  tolerance  to  fixed  b 
4    1'iireliability  of  the  ammonia  excretion  as  a  criterion  "f 

acidosis. 

5.  General  methods  of  detecting  aci.! 

V.  Clinical  Significance  of  Acidosis  in  Renal  Disease  wi" 
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alkali-yielding  substances.  The  essentia]  feature  of  the  defini- 
tion of  acidosis  has  been  stated  clearly  by  Naunyn3  under  the 
term  hypalkalitat,  by  Emerson,*  who  uses  the  term  "alkali 
starvation.'"  and  Palmer  and  Henderson,'  who  use  the  term 
"  depletion  of  bicarbonate  from  the  blood."  It  would  seem 
necessary,  however,  to  include  other  tissues,  as  well  as  the 
blood,  since,  in  the  absence  of  evidence  to  the  contrary,  it  must 
be  considered  that  there  is  a  general  deprivation  of  the  body  in 
bases.  It  is.  of  course,  possible  that  there  may  be  a  localized 
increase  of  hydrogen  ions  in  certain  tissues  of  the  body,  hut 
in  the  circulating  blood  these  would  always  meet  with  hydroxy] 
ii. ns  tor  their  neutralization.  Magnus-Levy"  has  emphasized 
especially  that  in  diabetic  acidosis  there  is  an  increased  accu- 
mulation rather  than  an  increased  formation  of  acids.  A 
clearer  statement  of  this  position  would  be  that  there  is  not 
even  any  increased  accumulation  of  acids,  but  that  in  acidosis 
the  acids  are  destroyed  largely  by  neutralization,  whereas  in 
health  they  are  destroyed  largely  by  oxidation. 

From  these  considerations  it  is  seen  that  the  underlying 
principle  of  acidosis  is  a  general  impoverishment  of  the  body 
in  bases.    This  may  be  brought  about  by  a  variety  of  methods 
such  as : 
1.  Simple  starvation  ;  i.  c.  the  withholding  of  bases  from  the 

food. 
'2.  Disturbances  of  acid  formation  and  elimination. 
3.  Loss  of  alkali  as  such  during  excessive  purgation. 

The  acidoses  have  been  classified  into  two  groups ;  namely, 
the  absolute  acidoses  in  which  there  is  an  increase  in  acid,  and 
the  relative  types  in  which  there  is  a  loss  of  alkali  as  such  from 
the  body.  However,  in  both  cases  the  end  result  is  the  same; 
that  is.  there  is  an  impoverishment  in  bases  and  not  an  in- 
crease in  acid  in  either  case.  Consequently,  it  would  seem 
that  there  is  no  real  distinction  between  the  so-called  relative 
and  absolute  acidoses,  and  that  the  two  conditions  are  essen- 
tially the  same.  If  it  is  necessary  to  subdivide  the  acidoses, 
they  could  be  classified  according  to  their  etiology,  or  the 
effects  which  they  produce,  but  it  is  not  desirable  to  subdivide 
the  principles  upon  which  the  theory  of  acidosis  rests. 

Evidence  of  Acidosis  ix  Xephropathies. 
The  study  of  acidosis  and  the  evidence  for  its  occurrence  in 
the  nephropathies,  will  be  considered  upon  the  basis  which  has 
just  been  outlined.  Among  the  newer  arguments  which  have 
been  brought  forward  the  most  important  is  the  analysis  of 
the  alveolar  air.  Straub  and  Schlayer '  found  a  definite 
lowering  of  the  carbon  dioxide  content  of  the  alveolar  air  in 
advanced  stages  of  nephritis.  This  factor  is,  of  course,  de- 
pendent upon  the  carbon  dioxide  of  the  blood.  It  has  been 
studied  rather  less  than  the  other  signs  of  acidosis  and  the 
authors  do  not  draw  any  final  conclusions  from  their  data. 
Recently,  a  publication  appeared  by  Lewis,  Ryffel,  Wolf. 
Cotton  and  Barcroft8  upon  the  relation  of  the  carbon  dioxide 
content  of  the  alveolar  air  t<>  acidosis  in  cases  of  cardiac  and 
renal  dyspnoea.  Their  data  upon  this  point  are  much  less 
convincing  than  those  of  Straub  and  Schlayer.  Lewis  and 
his  associates  describe  a  tesl  based  upon  the  principle  that  the 


percentage  of  oxygen  taken  up  by  the  blood  under  certain 

standard  conditions  is  controlled  in  pari  by  the  non-volatile 
acids  in  the  blood.  Suggestive  results  were  obtained  in  certain 
special  cases  of  dyspnoea.  In  the  data,  which  they  report,  upon 
lactic  acid  in  the  blood  uo  distinction  is  made  between  lactic 
acid  and  the  lactate-. 

Forges  and  Leimdorfer  B  have  also  found  that  the  tension  of 
carbon  dioxide  in  the  alveolar  air  is  in  general  parallel  to  the 
symptoms  of  unvmia.  However,  a  lowering  of  the  carbon  di- 
oxide tension  in  the  alveolar  air  cannot  be  regarded  as  pathog- 
nomonic of  acidosis.  Forges,  Leimdorfer  and  Markoviei* 
report  a  marked  lowering  in  decompensated  cardiac  cases. 

Henderson  and  Palmer,"  from  a  study  of  the  acidity  of  the 
urine,  came  to  the  conclusion  that  acidosis  is  an  important 
symptom  in  cardiorenal  cases.  The  method  used  by  them  con- 
sisted in  the  measurement  of  the  concentration  of  hydrogen 
ions  in  the  urine  by  a  series  of  indicators.  The  average  acidity 
in  a  group  of  cardiorenal  cases  was  higher  than  the  average 
acidity  in  a  group  of  normals.  The  average  of  a  group  of 
nephritic  eases  was  intermediate  between  the  cardiorenal  cases 
and  the  normal  individuals.  It  is  important  to  note,  however, 
that  the  extreme  values  found  in  cardiorenal  cases  practically 
coincided  with  the  extremes  found  in  normal  individuals. 
Expressed  as  negative  logarithms,  the  extreme  normal  values 
van-  from  4.82  to  7.4.").  with  an  average  of  6.  whereas  the 
cardiorenal  eases  range  from  4.5?  to  7. 48,  with  an  average  of 
5.33. 

In  considering  the  signs  by  which  one  ordinarily  recognize! 
acidosis  in  diabetes,  it  is  evident  that  a  true  acidosis  may  exist 
in  nephropathies  without  conforming  to  all  of  the  details  which 
are  seen  in  diabetes.  With  the  study  of  acidosis  in  various 
conditions  it  might  be  possible  to  determine  the  characteristics 
which  are  essential  in  any  acidosis  and  those  which  are  found 
only  under  special  conditions.  In  any  advanced  acidosis  one 
would  expect,  a  priori,  to  find  the  following  features: 

I.  Examination  of  Clinical  Symptoms: 
1.  Partial  or  complete  coma. 
■.'.   Air  hunger. 

3.  Bright   color  of  the   mucous   membranes   and   the 
venous  blood. 
II.  Diminution  of  the  Carbon  Dioxide  of  the  Alveolar  Air. 

III.  Examination  of  the  Blood: 

1.  Diminution  of  the  carbon  dioxide. 

2.  Diminution  of  the  titratable  alkalinity. 

3.  Relatively  constant  behavior  of  the  physico-chem- 

ical reaction. 

IV.  Examination  of  the  Urine: 

1.  Increase  in  excretion  of  ammonium  salts.* 
'.'.  Increase  in  acidity. 
A".  Deficit  of  the  Body  in   Bases    (conveniently  determined 

by  the  increase  in  tolerance  to  bicarbonate). 
Of  this  list  many  features  might  be  absent  in  mild,  oi 
moderately  severe  acidoses,  ami  would  appear  only  under  ex- 
treme conditions.     The  clinical  signs,  though  very  suggestive 


*  Except  in  those  cases  where  alkali  is  lost  from  the  bowel. 
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are  uol   pathogi ionic.     The  data  for  the  ana 

r  air  and  the  titratable  alkalinity  of  the  b  •  ■■ 
tiiR-ilv  suggestive.    Almost  no  data  are  available  upon  I 

lum  dioxide  contenl  of  the  hi I.    The  excretion  • 

in  the  urine  is  normal  and  there  is  m>  Bt liking  changi 
urinary  acidity.     In  certain  types  of  nephropatl 
in  uremia,  a  very  striking  incn 

Two  interpretations  suggesl  thema  eadily: 

losis,  and  i  2  i  retention  of  bicarlx 
of  renal  lesions.    The  explanation  of  this  pheni 
might  give  conclusive  evidence  in  regard  to  the 

in  renal  disease.    The  following  poi 

• 
a  ns  of  ai  idosis  usually  develop  Ln 
n  m  n 

titratable  alkalinity. 
kidney  continues  to  >  ■ 
massive  injections  of  bicarbonate. 

■  u  of  in  acid  urine  from  the  neutral  or  slightly 
alkaline  blood  presumably  represents  a  definite  fui 
activity  on  the  part  of  the  kidney,  and  not  a  merely  passive 
phenomenon,  [f assumes  that  massive  amounts  of  bicar- 
bonate are  accumulating  in  the  blood  stream  on  account  of  the 
inability  of  the  diseased  kidnej  to  excrete  it.  then  it  wi 

•  ect  that  the  kidnej  would  cease  1  te  acid. 

Indeed,  if  ai  ai  cumulated  in  thi 

.  then  it  would  be  difficult  to  explain  the  sourci 
which  material  could  be  obtained  for  the  formation 
retion  of  bicarbonate  n 
place  readily  in  the  presence  of  extensive  diffuse  li  - 

On  the  other  hand,  tin 
readily  explained  on  tin  h  as  : 

normal  ammonia  contenl  of  the  urine. 

nting  toward  the  : 
lively  abnormal  quantity 
ds  in  the  urine. 
The  normal  excretion  of  ammonia  point* 
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centrated  over  the  free  flame  until  no  more  amnions  was 
given  off.  The  data  recorded  in  the  table,  therefore,  represents 
the  reaction  after  the  removal  of  ammonia. 

The  carbon  dioxide  determinations  of  the  blood  are  necessary 
on  account  of  its  importance  as  a  sign  of  acidosis.  Inasmuch 
as  an  advanced  acidosis  is  required  to  produce  significant 
changes  in  the  carbon  dioxide  content,  this  determination  was 
omitted  on  many  of  the  less  severe  cases.  Preliminary  deter- 
minations were  made  with  the  Haldane-Barcroft  apparatus, 
designed  for  the  analysis  of  1  cc.  to  '2  cc.  quantities  of  blood. 
Inasmuch  as  moderate  quantities  of  blood  were  available  in 
the  ordinary  uraemic  cases,  there  was  no  special  advantage  in 
using  only  minimal  amounts.  The  determinations  were  carried 
out  by  an  application  of  the  method  of  Warburg"  for  minute 
amounts  of  carbon  dioxide  in  water.  The  principle  of  this 
method  is  that  carbon  dioxide  precipitates  barium  from  a  solu- 
tion of  barium  hydrate  as  the  carbonate.  Using  a  known 
amount  of  barium  hydrate,  the  excess  may  be  determined  by 
titration  with  dilute  standard  acid  in  the  presence  of  the 
precipitated  barium  carbonate. 

Certain  modifications  of  the  technique  used  for  water  were 
desirable  in  working  with  blood  on  account  of  the  smaller 
volumes  of  material  which  are  available  and  the  higher  con- 
tent of  the  blood  in  carbon  dioxide.  In  the  first  place,  certain 
precautions  were  necessary  for  the  protection  of  the  blood 
specimens  during  their  transference  from  the  wards  to  the  lab- 
oratory. In  order  to  avoid  loss  of  carbon  dioxide,  the  blood 
was  collected  under  barium  hydrate  and  the  precipitated 
barium  carbonate  was  subsequently  decomposed  with  acid. 
Barium  hydrate  was  chosen  because  of  the  difficulty  of  secur- 
ing carbonate-free  specimens  of  the  metals  whose  hydrates  and 
carbonates  are  soluble.  Throughout  the  work  the  standard 
barium  hydrate  was  protected  from  the  carbon  dioxide  of 
the  air  by  a  layer  of  toluene,  both  in  the  stock  supplies  and 
in  the  apparatus,  during  the  absorption  of  carbon  dioxide 
given  off  from  the  blood.  A  layer  of  toluene  (about  1  cm.) 
was  poured  into  each  of  the  duplicate  absorption  cylinders. 
The  barium  hydroxide  was  transferred  with  an  ordinary  pipette 
by  an  open  window  without  any  appreciable  error  from  the 
absorption  of  atmospheric  carbon  dioxide  during  the  trans- 
ference. After  the  introduction  of  the  barium  hydrate  under 
toluene  in  the  absorption  cylinders,  the  entire  apparatus  was 
connected  up  and  washed  with  carbon  dioxide  free  air.  For 
this  purpose  the  apparatus  is  arranged  with  a  double  set  of 
connections,  one  of  which  leads  through  the  barium  hydrate, 
the  other  through  the  air  over  it.  This  makes  it  possible  to 
wash  the  apparatus  free  from  carbon  dioxide  and  subsequently. 
after  the  evolution  of  the  carbon  dioxide  from  the  blood,  to 
wash  tin'  gases  remaining  in  the  flask  into  the  barium  hydrate 
wiih  carbon  dioxide  free  air.  The  exact  details  were  as  fol- 
lows: for  the  collection  and  measurement  of  the  blood  speci- 
men-, the  neck  of  a  50  cc.  graduated  flask  was  cut  off  about 
2  to  ::  em.  above  the  graduation  mark;  30  cc.  of  y2%  barium 
hydrate  solution  was  measured  into  this  flask-  and  then  tightly 
stoppered.  When  the  materials  are  handled  rapidly,  away 
from  the  neighborhood  of  Barnes,  the  error  during  this  pro- 


cedure is  negligible  and  it  is  not  necessary  to  use  a  protecting 
layer  of  toluene.  A  little  more  than  20  ec.  of  blood  was  taken 
from  a  vein  in  the  arm,  in  the  usual  way,  and  discharged  into 
the  flask  of  barium  hydrate  up  to  the  graduation  mark,  and 
with  the  needle  of  the  syringe  dipping  under  the  surface  of 
the  barium  hydrate.  The  flask  was  then  stoppered  and  the 
mixture  thoroughly  shaken.  The  flasks  of  barium  hydrate 
were  kept  in  the  refrigerator  before  use  in  order  to  minimize  the 
error  of  measuring  the  blood  at  a  higher  temperature  than  that 
for  which  the  flask  is  calibrated.  Under  these  conditions  the 
blood  does  not  clot  and,  if  necessary,  the  specimen  can  be  kept 
over  long  periods  before  analyzing.  It  is  preferable,  however, 
not  to  allow  it  to  stand  over  night,  since  the  precipitated  bar- 
ium carbonate  settles  out  over  the  bottom  of  the  flask  ami 
increases   the   difficulty   of  transferring  it  subsequently. 


Twenty  cubic  centimeters  of  N/10  barium  hydrate  were 
placed  in  cylinder  A  and  10  cc.  in  cylinder  B.  Each  of  these  was 
diluted  with  freshly  boiled  water  to  about  75  cc.  The  water  bath 
was  kept  at  75°  to  80°  C.  to  promote  the  absorption  of  carbon 
dioxide.  With  the  double  washing  afforded  by  the  Folin  absorp- 
tion tube  and  with  careful  heating  at  the  beginning  of  the  evo- 
lution of  carbon  dioxide,  complete  absorption  could  be  obtained 
without  the  use  of  a  third  cylinder  of  barium  hydrate.  The  ac- 
companying diagram  illustrates  the  apparatus  at  the  beginning 
of  the  determination.  (  is  a  tower,  35  cm.  in  height,  of 
sodium  hydrate  sticks:  /•'  i>  an  800  cc.  short-necked  Kjeldahl 
flask  for  the  reaction  mixture  of  blood  and  acid.  A  and  B  are 
the  cylinders  (22  x  1  cm.)  for  standard  barium  hydrate,  and 
WB  a  hot  water  hath  at  75°  to  80°  ('.  With  barium  hydrate 
in  the  cylinders  .1  ami  /.'  ami  with  the  stopcocks  in  the  position 
shown  in  the  diagram  (  No  I  closed  and  1,  2,  and  3  open)  suc- 
tion is  applied  gently  ami  the  apparatus  washed  for  about  30 
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to  !■">  minutes  t"  free  it  from  carbon  dioxide.    Then  th< 
is  stopped  and  all  of  the  •  -•  •'■    Thi    - 

oalyxed  is  washed  through  the  separatory  funnel  with 
about  ''ihi  ec.  of  freshly  boiled  water  anil  followed 

thophosphoric  acid.    Tl  uixture 

is  then  heated  for  In  or  15  minutes  at  the  boiling  point.    This 
can  ordinarily  !»•  done  without  the  use  of  paraffin  to 
foaming.    The  use  of  paraffin  makes  the  evolul 

gular  and  in  of  the  fluid   in  the 

■  in  cylinders  t"  suck  hack.    The  long  absorption  tubes 
ng  above  the  1 3  linders  wi  re 
from  tl      -  When  tin'  heating  is  finished,  the  - 

again  opened  and  a  current  of  air  i>  carried  tl 
the  apparatus  for  about   30  minutes.     Tl  harium 

hydrate  is  then  titrated  in  the  absorption  cylinders 
hydrochloric  acid  against  phenolphthalein. 

The  calculation  <>(  the  results  under  these  conditions 
simple.    The  burette  reading  in  cubic  centimeti   - 

-  I  and  multiplied  !> 
bon  dioxide.     Eighty-four  i-  the  equivalent  in  X  28  solution 
of  30  cc.  of  an  N    10  solution.    Thi  cubic  centum 
solution  neutralized  by  the  carbon  dioxide,  when  multiplied  by 

cubic  centu 
760  nun.  in  "20  cc.  of  blood.   (One  cubic  centimeti 
solution  for  reaction  with  barium  hydrate  i>  equivalei 
cc.  of  carbon  dioxide  under  standard  conditions. )   This 
multipl  cubic  cenl 

in  100  cc.  of  blood,  or  the  volumes  per  rent  of  carbon 

•ids  method  was  tested  upon  30  o  .  quanti- 
;m  carbonate  containing  15  volumes 
arbon  dioxi  md  upon  normal  human 

ie  carbonate  solutions  wi 
in  actual  practice  to  within  3  to  5  volume* 

ild  Ih-  run  a  little  closer.    The  relative 
...    though  tl  ■ 

•'u-  : 


0.0176 

Volumes    • ;     !"■ 


A  br> 
order  to 
which  I 
heart  lesions,  all  wi 

:  interval  ol 

■ 

•  nod  when  I 

f  carbohydr 
sufficiently  I 

in  all  of  the  eases  in  tie   I 


which  or    5 
bicarboi 

which   ' 

.  phenolsulp 
pletely  suppi 

tnparativel]  small  in  an 

phonephthalein  w, 

in  the  uriii. 

as  high  as  160  gran  - 

of  substances   which  are  known   to 
- :  namely  fluids,  - 

venous  blood 

cally  pathognomoi  sis.     In  four  typi 

values  Mined  from  10  to  '.'  I  volumi  • 

a  normal  of  1 1  to  52  volumes  . 

which  occur  in  uremia 

by  oil 

Ammonia  I 
uncomplicated  bj  hepatii 

III    the    ;e  illllllll.lt  ;■ 
Ill    tin 

III    thi     ■ 

moin.i 
in  thi 

indn  id 


146 


JOHNS   HOPKINS  HOSPITAL   BULLETIN. 


[No.  279 


acid.  In  Case  A,  who  received  in  all  160  grams  of  bicarbonate, 
an  alkaline  reaction  of  the  faeces  was  not  obtained  after  an]  ol 

the  injections  or  at  section.  In  another  patient.  D.  in  whom 
70  -rams  of  bicarbonate  were  injeeteil,  the  intestinal  contents 
at  section  were  found  to  be  slightly  acid  to  litmus.  No  free 
ammonia  was  present  in  these  specimens. 

Kffr,  I  on  Glmicai  Stympfoms.— Observations  on  the  effect  of 
the  administration  of  bicarbonate  were  made  with  especial 
reference  to  three  features,  namely :  coma,  dyspnoea,  and  the 
total  output  of  urine.  Of  the  seven  cases  in  uraemia,  live  were 
sufficiently  comatose  to  be  either  practically  or  wholly  unable 
to  respond  to  simple  questions.  In  one  of  these,  B.  there  was 
no  change  in  his  mental  condition.  Of  the  other  four,  one 
came  nut  completely  from  the  uraemia,  though  this  result  was 
probably  not  to  be  attributed  to  the  bicarbonate.  In  the  other 
three  there  was  distinct  improvement  in  the  mental  condition, 
which  could  be  directly  attributed  to  the  injections,  though 
none  of  these  recovered  completely  from  their  stupor.  The 
improvement  was  shown  by  a  diminution  in  their  restlessness 
and  by  their  ability  to  answer  questions,  and  even  to  carry 
on  a  limited  conversation.  In  one  patient,  C,  the  improvement 
appeared  within  a  few  hours  after  the  administration  of  30 
grams  of  bicarbonate,  whereas  in  another.  A,  no  change  was 
noted  till  100  grams  had  been  injected.  .  The  air  hunger  which 
existed  in  three  cases  (A,  C  and  D)  was  definitely  relieved 
by  the  injections.  The  respiratory  changes  in  two  patients 
(  II  and  .1  )  were  especially  interesting.  These  men  had  con- 
tinual dyspnoea  which  did  not  disappear  even  upon  rest  in  bed. 
However,  after  the  administration  of  bicarbonate,  this  dys 
pncea  disappeared  completely  and  did  not  return  during  the 
several  weeks  that  they  remained  in  the  hospital.  In  a  third 
case  (L)  the  dyspnoea  was  not  affected  by  an  amount  of  bicar- 
bonate sufficient  to  render  the  urine  alkaline. 

The  effect  upon  the  excretion  of  urine  was  not  especially 
noticeable  in  the  cases  with  a  normal  output.  In  the  cases 
with  oliguria  the  output  improved  as  a  rule,  though  exact 
measurements  were  often  very  difficult  on  account  of  the  incon- 
tinence of  many  of  these  patients.  In  two  instances  (  A  and  D) 
a  definite  polyuria  followed  the  injections,  and  in  a  third  case. 
with  anuria  of  15  hours  duration,  a  polyuria  developed  within 
8  hours  after  the  injection. 

Si  mmakv  of  the  Data  ix  Table  I. 
In  summarizing  this  evidence,  then,  we  bave  a  striking 
increase  in  the  tolerance  to  fixed  bases  in  many  nephritics. 
The  parallelism  between  this  increase  in  tolerance  and  the  im- 
poverishment of  the  blood  in  titratable  alkali  is  crucial  evidence 
of  a  marked  deficit  of  the  body  in  bases  or  in  substances  which 
readily  give  rise  to  bases.  This  deficit  is  often  sufficient  to  give 
rise  to  definite  clinical  symptoms.  In  four  cases  of  uraemia, 
the  carbon  dioxide  content  of  the  blood  was  markedlj  Lowered. 
These    features   justify    the   diagnosis   of   an   acidosis   of  high 

grade  on  the  basis  that  the  essential   feature  of 

impoverishment  of  the  body  in  bases  or  in  substances  which 
readily  give  rise  to  bases.  Such  an  acidosis  is  characterized 
by: 


1.  An  increase  in  the  tolerance  to  bases. 

2.  Decrease  in  the  titratable  alkalinity. 

3.  Decrease  in  the  carbon  dioxide  content  of  the  blood. 

4.  Xormal  excretion  of  ammonia. 

5.  Absence  of  any  disturbance  of  carbohydrate  or  fat  metab- 

olism. 
The  question  was  raised  as  to  whether  the  bicarbonate  in- 
jected in  the  ura^mic  cases  is  retained  as  such,  or  whether  it 
is  retained  on  account  of  an  acidosis.  It  is  seen  that  this 
question  requires  a  little  modification.  In  any  case,  even 
in  an  acidosis  the  bicarbonate  which  is  injected  is  retained  as 
such,  that  is  for  use  as  an  alkali.  The  point  at  issue,  is  whether 
the  bicarbonate  is  retained  in  considerable  excess  over  the  nor- 
mal content  of  the  blood  on  account  of  the  failure  of  the  kidney 
to  excrete  it.  or  whether  it  is  retained  to  replace  a  deficit  of 
carbonates  in  the  blood  and  other  tissues.  The  latter  explana- 
tion is  clearly  the  correct  one.  It  seems  probable  that  after 
the  urine  has  been  rendered  alkaline  by  bicarbonate,  an  insig- 
nificant amount  might  be  retained  on  account  of  renal  suppres- 
sion :  but  practically  all  of  the  bicarbonate  is  retained  to  restore 
the  content  of  the  tissues  to  normal. 

Definition  of  Acidosis. 

A  priori,  it  is  to  be  considered  that  an  increase  in  the  excre- 
tion of  ammonia  is  an  essential  feature  of  acidosis.  However, 
there  are  cases  of  nephritis  and  uncomplicated  diabetes  which 
show  a  definite  change  in  the  titratable  alkalinity  and  a  sig- 
nificant increase  in  their  tolerance  to  bicarbonate  without  an 
increase  in  ammonia.  Such  cases  justify  the  conclusion  that 
an  acidosis  is  not  necessarily  accompanied  by  an  increase  in  the 
excretion  of  ammonia.  The  changes  from  the  normal  metab- 
olism to  a  state  of  acidosis  are  purely  quantitative.  It  is 
evident  that  there  is  no  natural  division,  and  any  such  divi- 
sion in  the  early  stages  would  necessarily  be  purely  artificial. 
By  definition,  then,  an  acidosis  is  a  general  impoverishment 
of  the  body,  from  any  cause,  in  fixed  bases  or  in  substances 
which  readily  give  rise  to  fixed  bases.  The  essential  funda- 
mental features  that  have  been  established  thus  far  which 
would  he  common  to  all  acidoses  are: 
1.  An  increase  in  the  tolerance  of  the  body  to  fixed  bases. 
•.'.  A  diminution  of  the  titratable  alkalinity  of  the  blood  serum. 
3.  A  diminution  of  the  carbon  dioxide  of  the  blood. 

These  are  the  features  which  are  well  understood  and  are 
readily  susceptible  of  demonstration.  They  would,  of  course, 
be  accompanied  by  related  changes:  a  low  carbon  dioxide  coi 
tent  of  the  blood  should  result  in  a  low  tension  of  carbon 
dioxide  in  the  alveolar  air,  an  analysis  which  is  not  always 
satisfactory  in  a.  comatose  patient,  or  in  one  who  is,  for  any 
reason,  unable  to  co-operate.  Similarly,  the  reduction  of  the 
titratable  alkalinity  might  be  accompanied  by  a  slight  increase 
in  the  excretion  of  neutral  salts  in  the  urine,  but  it  is  evident 
that  it  might  readily  be  well-nigh  impossible  to  detect  this 
change  in  excretion.  The  ammonia  content  of  the  urine  is  by 
no  means  an  absolute  criterion  of  the  presence  or  absence  ol 
acidosis.     It  may  he  normal  even  in  moderate  grades  of  dia- 
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lictn   acidosis.    On  the  other  hand,  the  relative  and 
amounts  of  ammonia  may  be  comparatively  high  in  certain 
toxaemias  in  which  acidosis  is  absent;  a  toxaemia  oi 
was  reported  in  which  the  daily  output  of  ammonia  was  as 
high  as  two  grams  and  the  coefficient  reached  10 
ditions  in  which  acidosis  could  In-  excluded."    Then 
condition  which  definitely  would  not  come  under  tln>  defini- 
tion of  acidosis :  namely,  the  localized  accumulation  of  acid  in 
special  organs  or  tissues,  Buch  as  Fischer"  has  described  as 
occurring  in  the  kidney. 
Two  methods  are  available  fur  the  detection  of  these  features 

uf  acidosis;  namely,  the  reaction  of  b! 1  serum  to  phenol- 

phthalein  and  the  effect  of  the  ingestion  of  Bodium  bicarbonate 
upon  the  reaction  of  the  urine.     These  methods  havi 
evidence  of  acidosis  of  vary  ing  grades  in  diabetes,  in  nephropa- 
thies, in  anaemias,  and  in  rheumatic  fever.     Either  o 
would  presumably  be  applicable  in  the  de 

from  any  cause  whatever.     The  details  of  these  tests  are  very 

simple.    Fur  the  first,  I  cc.  oi  serum  i-  added  to  25 

ami  the  mixture  shaken  thoroughly.  The  precipitated 
proteins  are  filtered  off  ami  the  alcoholic  filtrate,  without 
g  the  precipitate,  i-  evaporated  to  dryness  with  a  few 
drops  of  phenolphthalein  >< >ln t i< m.  taking  care  to  avoid  dilu- 
tion of  the  alcohol  from  an  excess  of  -team  during  evaporation. 
In  the  earliest  changes  from  the  norma]  th<  filtrate 

-  red,  hut  tie-  residue  after  eva]  apidly  loses  its 

color  at  the  temperature  of  the  water  hath  i  '<  to  I"'  m 
whereas   the   normal   specimens    retain   their  color   foi 
hour-.    Details  of  the  more  advanced  changes  are  - 
erence  No.  l  l. 

The  te.-t  by  means  of  sodium  bicarbonate  i-  equally  simple. 
f  sodium  bicarbonate  are  Lri\en  by  mouth  unless 
□testinal  complications  that  would  interfere  with  ab- 
sorption are  present     In  that  case  intrave -  injection  may 

Preferably,  the  patient  should  void  .i'  the 
administration  of  the  bicarbonate.    Practically  any  normal  in- 
dividual, on  an  ordinary  mixed  diet,  will   react,  usually  in 

hours,  h\  excreting  a  urine  which  i-  ueul  ra 
to  litmus.    When  a  specimen  does  not  react  sharply  to  litmus 
l>a|»-r.  a  few  cubic  centimeters  Bhould  he  thoroughly    •• 
tube  t..  promote  the  change  of  bicarbonate  b 
■  as  which  are  faintly  acid  to  litmt 
slightly   alkaline   to    litmus   B  • 
I  h  do  not  react  the  bicarhonab 

in  increasing  quantities  Buch  a-  2 30  gran 

B  hour-,  the  reaction  of  the  urim 
epetition.  "i  n  some  i  a-.  -  ma--,  i 

n  without  affecting  the  react f  the  urine, 

-  in  I  in  2  da 
It  i-  possible  in  a  general  way  to  determim 
depletion    in 
ill-licit  of  as  much  as  20  grams  i  an  be 
tion  of  the  blood,  hut  certainlj 
toms.     A  deficit  of  approximate!}    ■■ 
change  in  the  behavior  of  the  blood,  hut  -i 
to  any  appreciable  dyspnoea  i 


or  80  -ram-,  thn 

'h"\ '»  »'hii 

in   bed.     It    i-  difficult   to  determim 

quantities  which  would  cause  the  n  mptoraa 

of  stupor  an- 

production   of   these  symptoms.      In   two  cases   which   were 

observed   a  c lition  of  air   hunger  ami   parti., 

relieved  temporarily  by  the  injectioi 

respectively,    h  -■  emed  dear  that  th 

the  immediate  cause  of  death  ii  I  md  one  may  assume 

thai    Buch   quantities   approach   the   limit.-   which   would   be 

fatal  in  the  depletion  of  the  body  in 

ghtly  lower  than  the  highest  value-  obtained  in  diabetic 
coma  in  which  a  deficit  of  200  grams  has  been  rep 
interpretation  of  the  figures  in  diabetes  i-  complicated  by  the 
rapid  formation  of  acid  ami  i 

by  ammonia.    In  fatal  cases  n  seems  probable  that  th< 
hau-toil  suppl)   of  fixed   bases  i-  only  a  minimal  quantity  ; 
therefore,  it  would  not   he  surprising  to  find  that  thi 
available  Bupply  uf  substances  in  the  body  yieldii 
is   iii  the  neighborhood  of  the  equivalent 
Bodium   bicarbonate,   or  at    least    of   that   general   oi 
magnitude. 

Clink  \i   Sionii  icaxi 

aring  upon  the  -c 
the  acidosis  observed  in  tl 

severity  ■■!'  the  condition  of  the  individual  patient-  was 
mean-  proportional  to  the  degn  i  I  n  some  | 

the  lack  of  carbonates  was  extreme,  while  in  othi 

slight  that  no  symptoms  of  dyspnoea  devclo|)cd.    In  one 
1. 1    the  dyspnoea   was   not   typical  I  j  md   was 

ntly  of  reni 

From   thesi nsiderations,   it 
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TABLE  I.     EXAMINATION  OF  C  I 
CASES 


CLINICAL  RECORD. 


Respiration 

,vith  regard  to 

dyspnoea. 


Well-marked 
dyspnoea. 


Hypertropliied,  compen 
sating. 


Well  marked    hypertro 
phy.  compensating. 


Well  marked 
Moderate . . . 
Well  marked 


Air  hunger.. .  .    Hypertropliied,  compen-jWell  marked 
sating. 


No  air  hunger. 
Moderate 
dyspnoea. 


None 

No  dyspnoea.. 


Hypertrophy.    Frequent 
breaks 


Hypertropliied,  compen- 
sating. 


Well  marked 


Moderate 
Well  marked 


Average 
blood  pres- 
sure (mm. 

of  Hg.). 


190 
140 
180 

220 
240 

210 
180 


Fluid  balance     Acidity  in 

(average  %  of  N/1 

daily  output).      solution. 


Polyserositis..    500  ec  . 
Well  marked.  .    Norma 


None Anuria     1 5 

hrs. 


None Com'neing 

oliguria. 

Well  marked.  .    Normal 


Slight. 


Polyuria. 
Oliguria.. 


3.5% 
2.3% 


3.0% 


3.5% 


1.5% 

3.8% 

2.7% 
2.5% 


5.2% 

4.0% 
3.5% 


Deficit  in 
sodium  bi- 
carbonate 
(grams). 


160+ 

Acid.. 

40+ 

Acid.. 

30+ 

Acid.. 

70 

Xeutr 

30 

Ampb 

Neutral 
Alkalin 


EXTREME  CASES  WITH  AD 


Frequent  at- 
tacks of  dys'-j 
pnoea. 

Dyspnoea  o  n 
exertion. 

Constant  dys- 
pntea. 


Hypertropliied,    dilated.  Moderate  . . 
Frequent  breaks. 


Constant.  Well 
marked. 


Hypertropliied,  compen 
sated. 


Hypertropliied,  dilated.  Well  marked 
Frequent  breaks. 


Partially     compensated 
on  admission. 


Dilated.    Partially  com- 
pensated on  admission 


Slight. 


190 
200 
140 


Slight  . 


In    lower   e  x 
tremities. 


Well  marked. 


Oliguria      3 . 0% 
500  ce. 


Normal 
Polyuria..  . 
Polyuria..  . 


3.1% 
2.5% 
2.0% 


Normal 2.0% 


3.7% 

4.2% 
2.6% 
8.7% 

11.6% 


so1' 

70 2 
80 


Alkalir 

Alkalin 
Alkalin 
Alkalin 

Alkalin. 


OUTSPOKEN  CASES  WITH  MORE  OK 


M 

41 

Cheyne-Stokes, 
with  marked 

Well  marked 

170 

Well  marked.  . 

Polyuria . .  . 

4.0% 

7.1% 

30  = 

dyspnoea. 

N 

49 

Slight  dyspnoea 

Acute    mitral    endocar- Moderate.  . . 
ditis. 

140 

Moderate 

Normal.  . .  . 

1-5% 

11.8% 

30- 

Alkali"' 

O 

67 

Hvpertroph  v,  c  o  in  p  e  n   slight 

sated. 

160 

Puffiness,  fail' . 

Normal  .... 

2.7% 

3.0% 

20  = 

Alkalim 

P 

54 

Slight liypertrophy,com-  Moderate. .  . 
1           ting. 

PuffVs.eyelids 

2.2% 

4.0% 

10  = 

Q 

39 

200 

10- 

Alkaline 

l%to3% 

2%  to  5% 

5 

Alkaline 

erage. 

No  color  after  5  minutes. 
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Residue  a"  i 

t-vapor  it 
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Pink. 

llltlll- 


No  color... 
0.8%       Pink. 


Trace' 


0.7%        No 
0.8%        Pin 
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readily  obviated  by  the  injection  of  bicarbonate  though  special 
precautions  might  be  necessary  in  the  many  cases  where  the 
bleeding  is  done  primarily  for  the  relief  of  some  mechanical 
embarrassment  to  the  circulation. 

Diagnosis  of  Uraemia. — The  wide  variation  in  the  degree  of 
acidosis  in  these  cases  of  uraemia  raises  the  question  as  1" 
whether  eases  may  not  occur  in  which  it  is  absent  altogether. 
No  snch  instances  have  been  encountered;  the  readiness  with 
which  slight  grades  of  acidosis  can  be  detected,  and  the  fre- 
quent appearance  of  the  milder  grades,  even  in  cases  of  only 
ordinary  severity,  would  indicate  that  chronic  uraemias  without 
any  acidosis  would  be  at  least,  comparatively  rare.  In  the 
diagnosis  of  uraemia  there  is  often  an  opportunity  for  consider- 
able variation  of  opinion.  The  similarity  of  the  symptoms 
which  may  result  from  cardiac,  renal,  and  cerebral  lesions 
sometimes  renders  differentiation  rather  difficult ;  in  compli- 
cated cases  where  changes  in  all  of  these  organs  are  present, 
it  may  be  impossible  to  determine  what  features  predominate, 
li  seems  probable  that  metabolic  changes  occur  in  these  eases 
which  can  be  correlated  with  the  clinical  features.  The  exami- 
nation of  the  blood  and  urine  for  such  factors  as  the  titratable 
alkalinity,  rest  nitrogen,  and  the  renal  function  in  conjunction 
with  the  clinical  picture  might  enable  one  to  differentiate  more 
sharply  certain  types  of  these  cases.  The  cases  of  uraemia 
reported  in  this  paper  were  by  no  means  free  from  cardiac  and 
cerebral  complications,  but  only  those  types  were  selected  in 
which  the  uraemic  symptoms  predominated  very  definitely. 

Clinical  Estimation  of  the  Degree  of  Acidosis. — Several 
methods  have  been  proposed  for  the  rapid  clinical  estimation 
of  the  degree  of  acidosis  in  diabetes.  A  review  of  this  subject 
by  Addis  **  appeared  recently.  They  depend,  for  the  most  part, 
upon  the  simplified  methods  for  estimating  /?-oxybutyrie  and 
acetoacetic  acid  or  acetone.  Obviously,  such  methods  are 
particularly  applicable  to  diabetes.  In  renal  disease,  as  a 
preliminary  step,  the  examination  of  the  titratable  alkalinity 
is  desirable,  since  it  gives  information  at  once  at  to  whether 
the  administration  of  bicarbonate  is  urgent  and  also  an  idea  of 
the  amount  which  will  be  required.  The  determination  of  the 
tolerance  to  bicarbonate  combines  in  one  step  a  measure  for 
therapy  and  a  method  for  comparing  the  extent  of  acidosis  in 
different  individuals. 

Relation  of  the  Acidosis  to  Salt  Action  and  to  Therapy. — 
In  considering  the  treatment  of  the  acidosis  of  nephropathies 
one  may  ask  how  much  good  may  be  expected  and  also  what 
dangers  there  may  be  from  the  use  of  the  comparatively  large 
amounts  of  suit  that  are  often  necessary,  on  the  basis  that  the 
effect  of  salt  in  the  production  of  oedema  is  due  to  the  general 
properties  of  salt  action.  In  regard  to  this  latter  point  it  is 
importaul  to  remember  that  one  is  not  increasing  the  car- 
bonates above  the  normal,  but  merely  replacing  a  deficit  of 
this  salt.  It  is  important  to  know  the  effect  of  bicarbonate 
upon  the  excretion  of  urine,  the  production  of  oedema,  and  the 
work  of  the  heart.  As  regards  the  excretion  of  urine,  there 
is  a  definite  tendency  of  the  bicarbonate  to  cause  an  increase 
in  the  total  output.  It  might  be  expected  that  in  the  advanced 
uraemias  the  injection  of  massive  doses  of  bicarbonate  during 


a  period  of  one  to  two  days  would  tend  to  produce  an  oedema. 
However,  the  fluid  balance  was  not  disturbed,  or  else  a  polyuria 
resulted.  In  cases  where  there  was  a  pre-existing  oedema,  there 
was  no  tendency  for  it  to  increase  or  diminish.  When  acidosis 
develops  in  the  uraemia  of  chronic  renal  disease  its  treatment 
by  massive  injections  of  bicarbonate  offers  not  more  than  re- 
lief from  air  hunger  and  temporary  improvement  in  the  mental 
condition  and  general  comfort  of  the  patient.  The  effect  on 
uraemia  of  the  early  treatment  of  acute  nephritis  can  best  be 
studied  in  Asiatic  cholera.  In  this  disease  acute  nephritis 
occurs  in  all  severe  cases  and  uraemia  develops  with  surprising 
regularity.  Where  treatment  was  instituted  early  in  the 
course  of  the  disease  it  was  found  that  no  deaths  from  uraemia 
occurred  in  a  series  of  76  cases,  whereas  in  a  corresponding 
control  series  there  were  10  deaths  from  uraemia.*  On  the 
other  hand,  the  chronic  nephritides  extend  over  such  a  long 
period  of  years  that  it  would  be  extremely  difficult  to  determine 
the  effect,  in  regard  to  the  subsequent  development  of  uraemia, 
of  the  early  administration  of  therapy  before  the  signs  of  an 
outspoken  acidosis  had  appeared.  The  treatment  of  the  early 
grades  of  acidosis  would  be  a  simple  and  rational  procedure 
and  would  seem  to  offer  some  possibility  of  exerting  a  favor- 
able influence  upon  such  a  slowly  progressive  condition  as 
chronic  nephritis. 

It  is  obviously  necessary  to  establish  the  existence  of  acidosis 
in  each  individual  patient  in  preference  to  the  routine  treat- 
ment of  all  cases  as  recommended  by  v.  Hdsslin.21  This  is 
readily  accomplished,  either  by  the  examination  of  the  blood 
serum  with  phenolphthalein.  or  by  the  administration  of 
increasing  quantities  of  bicarbonate  until  an  alkaline  reaction 
of  the  urine  is  produced.  The  choice  of  carbonates  for  admin- 
istration is  important,  especially  for  intravenous  injection. 
The  normal  carbonate  destroys  red  blood  corpuscles  rapidly 
in  vitro,  causing  extensive  haemolysis  and  discoloration  of 
haemoglobin,  even  in  the  presence  of  serum.  While  such  action 
probably  does  not  take  place  in  vivo,  yet  it  is  conceivable  that 
less  evident  injury  may  occur.  One  argument  which  has  been 
advanced  in  favor  of  the  normal  carbonate  is  that  it  can  take 
up  additional  carbon  dioxide,  relieving  the  internal  respira- 
tion, whereas  the  bicarbonate  cannot  take  up  any  additional 
carbon  dioxide.  However,  this  would  not  seem  to  be  impor- 
tant, since  the  bicarbonate,  on  passage  through  the  lungs,  gi\e> 
off  carbon  dioxide  and  can  then  take  up  more  from  the  tissues 
for  transportation  to  the  lungs.  Weight  for  weight,  sodium  bi- 
carbonate neutralizes  only  about  five-eighths  as  much  acid  as 
the  carbonate.  Concentrations  of  4  or  5%,  however,  cause  no 
haemolysis  of  washed  red  corpuscles  in  vitro,  whereas,  trac- 
tions of  a  per  cent  of  the  carbonate  are  very  active  against 
red  cells  producing  haemolysis  and  discoloration  of  the  haemo- 
globin even  in  the  presence  of  serum.  Accordingly,  very  much 
stronger  solutions  of  bicarbonate  can  be  used  than  would  be 
advisable  with  the  normal  carbonate.  The  relatively  long 
duration  of  the  effect  of  bicarbonate"  is  a  hopeful  feature  in 
therapy  of  nephritic  conditions  as  contrasted  with  the  short 
duration   in  diabetic  coma. 

Treatment  of  acute  nephritis  by  the  injection  of  massive 
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2.  The  ammonia  excretion  may  be  increased  even  to  the  extent 
of  2  grams  per  day  with  an  ammonia  coefficient  of  40%, 
in  conditions  in  which  there  is  no  acidosis. 

IV.  An  acidosis  of  high  grade  occurs  in  certain  nephropa- 
thies. The  acidosis  reaches  its  maximum  in  the  uraemia  of 
acute  and  of  chronic  diffuse  nephropathy.  It  is  not  a  terminal 
event,  for  it  is  often  present  in  relatively  high  grade  in  out- 
spoken cases  many  months  before  the  development  of  uraemia. 
It  represents  the  effect  rather  than  the  cause  of  the  renal 
lesions  and  thus  constitutes  a  condition  of  only  secondary 
importance. 

V.  The  characteristics  of  the  chemical  pathology  of  this 
acidosis  are: 

1.  Increase  in  tolerance  to  bases. 

2.  Decrease  in  titratable  alkalinity  of  the  blood. 

3.  Decrease  in  the  carbon  dioxide  content  of  the  blood. 

4.  Normal  excretion  of  ammonia. 

5.  Absence  of  any  disturbance  of  carbohydrate  or  fat  metab- 

olism, and  absence  of  the  salts  of  any  abnormal  or- 
ganic acids. 

VI.  The  changes  in  the  titratable  alkalinity  of  the  blood 
which  can  be  detected  by  the  use  of  phenolphthalein  afford  a 
ready  means  for  the  prompt  diagnosis  of  acidosis  and  the 
method  is  particularly  applicable  in  renal  disease.  In  this 
condition  it  furnishes  a  definite  indication  of  the  amount  of 
bicarbonate  that  will  be  required  for  the  relief  of  the  acidosis. 
The  determination  of  the  tolerance  of  the  body  to  sodium 
bicarbonate  also  affords  a  delicate  method  of  general  applica- 
tion for  the  detection  of  acidosis. 

VII.  Examination  of  the  faeces  showed  that  bicarbonate 
was  not  excreted  into  the  intestine  even  in  the  cases  in  which 
massive  doses  were  injected. 

VIII.  Some  of  the  toxic  symptoms  of  uraemia  are  due,  not 
to  the  presence  of  a  toxin,  but  to  the  absence  of  a  normal  con- 
stituent of  the  blood,  namely,  the  carbonates.  Therefore,  the 
therapeutic  bleeding  for  the  removal  of  any  toxins  that  may 
be  circulating  causes  at  the  same  time  a  still  further  diminu- 
tion in  a  substance  in  which  the  blood  is  already  seriously  de- 
pleted. This  disadvantage  could  be  readily  obviated  by  the 
injection  of  bicarbonate  at  the  time  of  bleeding. 

IX.  This  acidosis  is  perhaps  the  result  of  defective  function 
of  the  kidney  in  the  normal  separation  and  excretion  of  acid 
salts.  If  this  supposition  is  correct,  the  acidosis  would  be  an 
indirect  expression  of  renal  retention.  In  support  of  this  it 
has  been  found  that  the  acidosis  is  in  general  parallel  to  the 
ordinary  signs  of  renal  retention,  such  as  the  suppression  of 
the  excretion  of  dyes  and  sugars  and  the  accumulation  of  non- 
protein nitrogen  in  the  blood. 

Discussion. 

This  evidence  of  acidosis  offers  a  satisfactory  explanation 
for  some  of  the  clinical  symptoms  which  occur  in  uraemia. 
The  coma  in  some  eases  is  due  to  an  impoverishment  of  the 


body  in  bases  and  can  be  partially  relieved  by  the  injection  of 
bicarbonate.  In  uncomplicated  cases  the  typical  air  hunger 
which  sometimes  develops  and  the  accompanying  bright  color 
of  the  mucous  membranes  is  another  expression  of  acidosis. 

In  the  acute  nephritis  of  Asiatic  cholera,  the  early  adminis- 
tration of  massive  injections  of  sodium  bicarbonate  results  in 
permanent  benefit.  Chronic  diffuse  lesions  lead  eventually 
to  the  development  of  acidosis,  which  if  not  treated  will  pro- 
gress to  such  an  extent  as  to  produce  the  clinical  picture  of  air 
hunger.  In  the  stage  of  uraemia  acidosis  sometimes  constitutes 
the  immediate  cause  of  death.  In  the  selection  of  carbonates 
for  therapy,  the  bicarbonate  meets  the  essential  requirements. 
The  administration  of  the  normal  sodium  carbonate  is  re- 
garded as  unnecessary  and  inadvisable.  In  any  acidosis  the 
administration  of  bicarbonate  may  be  continued  until  the 
urine  becomes  alkaline,  even  though  extensive  renal  lesions 
are  present. 

In  the  nephropathies  which  show  an  increase  in  tolerance  to 
sodium  bicarbonate  this  salt  fails  to  be'excreted,  not  on  account 
of  defective  elimination  by  the  kidney,  but  because  there  is  a 
deficit  of  carbonates  in  the  body.  When  the  content  of  the 
body  has  been  restored  to  normal,  excretion  of  bicarbonate 
takes  place  and  the  urine  becomes  alkaline  in  reaction. 

One  of  the  principal  points  in  this  paper  is  that  an  acidosis 
of  high  grade  may  occur  in  the  absence  of  any  disturbance  in 
the  carbohydrate  metabolism  and  without  producing  an  in- 
crease in  the  excretion  of  ammonia.  Important  confirmation 
of  this  would  be  obtained  if  one  could  establish  an  experimen- 
tal method  for  the  production  of  acidosis  without  increasing 
the  output  of  ammonia.  It  would  also  be  helpful  to  know  the 
effect  of  general  anaesthesia  upon  renal  patients  in  whom 
the  respiratory  mechanism  is  already  overtaxed  by  an  acidosis. 

If  one  distinguishes  between  a  disorder  of  metabolism  and 
an.  intoxication,  then  the  spontaneous  acidoses  should  be 
classed  as  a  disorder  of  metabolism  and  the  term  "  acidosis  " 
is  perhaps  more  appropriate  than  "  acid  intoxication." 

This  investigation -has  been  conducted  in  the  clinic  of  Prof. 
L.  F.  Barker ;  it  is  a  pleasure  to  express  my  appreciation  to 
him  for  a  stimulating  interest  in  this  work. 
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3.  Children  with  psychoneurotic  symptom-. 

4.  Children  with  pronounced  speech  defect. 

With  regard  to  the  children  with  simple  intellectual  defect, 
the  degree  has  always  been  estimated  by  the  Binet-Simon 
scale.  The  etiological  factors  have  been  gone  into  and  an  at- 
tempt made  to  find  out  how  far  the  defect  could  be  attributed 
to  ante-natal  conditions,  or  to  some  organic  lesion,  either  at 
childbirth,  or  during  some  infectious  disorder  of  childhood. 
The  family  history  of  some  cases  has  been  investigated  in  a  de- 
tailed manner  by  a  special  worker.  The  practical  question 
with  regard  to  such  children  is  the  extent  of  the  further  possi- 
ble development  in  the  individual  case.  Is  the  defect  based 
on  any  remediable  cause,  is  it  only  an  apparent  defect?  Thus 
a  child  with  a  refractive  error  uncorrected,  with  headache, 
unable  to  maintain  sustained  attention,  may  fidget,  annoy 
the  others,  become  a  source  of  annoyance  to  the  teacher,  get 
quite  out  of  touch  with  the  authorities,  drift  into  the  com- 
pany of  the  really  bad  boys  and  develop  habits  impossible  later 
to  eradicate.  Can  the  child  be  expected  to  become  a  wage- 
earning  citizen  and  should  its  training  have  that  in  view, 
that  is,  should  its  training  be  along  the  lines  of  teaching  in 
the  ordinary  grades,  assuming  that  the  ordinary  school  cur- 
riculum is  a  reasonable  one?  Or  is  the  child  never  going  to  be 
a  self-supporting  social  unit,  will  it  always  have  to  be  safe- 
guarded against  exploitation,  against  becoming  the  tool  of  the 
unscrupulous,  against  becoming  a  disseminator  of  immorality  ? 

Children  with  marked  mental  defect  not  based  on  remedia- 
ble conditions  require  special  training.  The  aim  of  this  train- 
ing should  be  correct  conduct  and  the  acquisition  of  mechani- 
cal ability,  and  not  the  general  concepts  of  ordinary  education. 
When  the  constitutional  defect  is  not  definitely  recognized,  the 
teacher  is  apt  to  apply  misdirected  energy,  e.  g.,  to 'try  to  teach 
a  boy  of  S  or  9  years  something  which,  with  his  defective 
equipment  equal  to  that  of  a  boy  of  4  or  5.  years,  he  is  abso- 
lutely unable  to  grasp.  Such  children  waterlog  a  class,  impede 
the  teaching  of  the  more  valuable  scholars  without  conferring 
any  compensatory  advantage  on  the  defective  child.  It  is, 
therefore,  important  that  the  child  should  to  a  certain  extent  be 
standardized  and  his  education  have  a  direct  reference  to  his 
actual  capabilities.  A  satisfactory  training  of  the  child  is  the 
best  guarantee  of  the  later  happiness  of  the  individual.  Un- 
less the  defect  is  recognized  and  proper  measures  taken,  the 
child  is  apt  to  drift  into  bad  company,  develop  criminal  habits, 
and  be  a  serious  draw-back  to  the  community.  The  danger 
of  the  exploitation  of  the  female  is  obvious. 

In  many  children,  the  general  mental  defect  is  accompanied 
li\  ,i  \ariety  of  neurotic  symptoms,  and  these  children  present 
extremely  interesting  problems.  The  psychoneuroses  in  the 
adult  are  only  intelligible  in  the  light  of  the  development  of 
the  character  of  the  individual,  and  in  the  children  with  neu- 
rotic symptoms  one  has  the  opportunity  of  studying  at  a  verj 
early  stage  developments  which  throw  much  light  on  the  dis- 
orders of  the  adult. 

The  children  are  difficult  to  study  under  dispensary  condi- 
tions. At  first  they  are  shy.  uncommunicative,  on  the  defense. 
Their  visits  are  apt  to  be  at  rather  long  intervals,  tin  \  are 
in  a  peculiar  environment  which  does  not  elicit  their  character 


istic  reactions.  Therefore  one  is  frequently  almost  altogether 
dependent  on  the  anamnesis.  Here  the  social  service  depart- 
ment is  able  to  give  invaluable  aid  and  to  furnish  a  good  idea 
of  the  actual  environment  of  the  child  and  of  the  remediable 
defects  which  it  presents. 

The  following  cases  illustrate  types  of  children  dealt  with: 
Jan.  9,  1914.  E.  C.  D.,  a  boy  of  7,  is  getting  along  very  well  at 
school,  but  during  the  last  year  has  presented  evidence  of  unstable 
equilibrium.  The  boy  has  bad  dreams,  and  he  has  recently  been 
stealing.  The  aunt  considers  that  these  symptoms  came  on  after 
an  operation  for  hernia  last  year,  but  the  boy  already  had  some 
difficulty  with  his  instinctive  life  even  before  that.  He  had  already 
been  masturbating  for  about  one  year  and  he  wet  the  bed  until 
the  age  of  six. 

Remarks. — The  case  illustrates  the  frequent  occurrence  of 
fears  and  bad  dreams  in  association  with  difficulties  in  the 
sexual  life.  It  shows  the  importance  of  these  fears  as  evi- 
dence of  the  advisability  of  helping  the  child  in  the  sphere 
where  help  is  apt  to  be  refused.  Scolding  and  punishment  are 
apt  merely  to  increase  the  tendency  of  the  children  to  deal  in 
a  blind  and  evasive  way  with  troubles  which  are  almost  inevi- 
table in  the  course  of  development.  The  relation  of  stealing 
to  the  other  difficulties  of  the  patient  has  not  been  traced, 
but  it  is  a  symptom  which  must  not  be  accepted  as  an  irreduci- 
ble defect  of  character,  but  as  something  which  may  be  further 
analyzed  and  modified.  It  may  be  possible  to  help  this  boy 
by  some  educative  talks  and  thus  prevent  the  further  develop- 
ment of  an  evasive  way  of  dealing  with  his  personal  difficulties. 

Jan.  17,  1914.  A.  A.,  a  boy  of  8%  years,  had  been  pilfering  for 
four  or  five  months.  The  father  dragged  the  boy  to  the  clinic  on 
the  chance  that  the  doctors  might  remove  something  from  the 
boy's  brain.  At  the  consultation  the  boy  was  absolutely  uncom- 
municative and  frank  relationships  were  not  established.  The 
father,  disappointed  at  the  impossibility  of  an  operation,  did  not 
think  it  worth  while  to  bring  the  boy  back  to  the  clinic.  The 
social  service  worker  made  a  home  visit.  She  found  that  after 
each  episode  of  pilfering,  the  boy  was  not  punished  physically, 
but  was  threatened  and  scolded  to  such  purpose  that  for  two  ot 
three  days  he  was  panic-stricken  and  in  tears.  The  case  presents 
a  problem  of  very  great  importance,  and  the  endeavor  will  be 
made  to  try  and  get  into  friendly  relationship  with  the  boy  to  see 
whether  the  stealing  can  be  understood  more  clearly. 

Jan.  9, 1914.  C.  E.  D.,  a  boy  of  9y2,  whose  mental  age  is  7V2  years. 
The  mental  retardation  is  here  due  not  to  faulty  environment 
or  to  a  poor  education,  but  to  actual  disease  of  the  nervous  system. 
The  boy  was  a  seven  months  child,  had  spasms  at  IS  months,  fre- 
quent screaming  spells  until  5  years,  and  later,  occasional  attacks 
of  a  convulsive  nature. 

Remarks. — This  case  is  one  of  a  very  large  group  of  chil- 
dren who  are  brought  to  the  dispensary,  with  a  history  of  con- 
vulsive phenomena  at  some  period  of  childhood.  In  some  eases 
the  disorder  is  in  relation  to  more  or  less  coarse  damage  to  the 
brain,  which  appears  to  have  been  caused  either  by  prenatal 
influences,  difficulties  of  child-birth,  or  infective  disorders  in 
infancy.  In  other  cases  the  patient  presents  no  neurological 
symptoms  except  the  convulsions,'  and  the  etiological  factors 
are  very  obscure.  From  the  point  of  view  of  treatment,  these 
patients  arc  of  course  very  disappointing.  They  form  an  in- 
teresting material  of  study,  for  our  knowledge  of  convulsive 
phenomena  and  the  underlying  conditions  is  extremely 
meagre. 
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Jan.  12,  1HH.    J.  B..  a  boy  of  14.  during  the  winter  o( 
began  to  stay  in  the  bouse  and  made  only  desultory  attempts  to 

play  or  read.     He  showed  a  marked  change  of  disposition  and  was 

quarrelsome  with  the  other  children.    He  would  sit  about  In  the 

idgeting  in  his  chair,  smilinp  without  cause.     11. 
ad  as  to  p<  rsoi  il  cleaj  II :  ■    ■      Mi 
time   he   showed   a   compensatory    fastidiousness    with    retard    to 
eating.    He  would  wash  his  dishes  over  and  over  befon 
He  would  refuse  to  eat  things,  saying  that  they  were  not  clean 
easily  frightened,  especially  at  night. 

- 
symptoms  have  no  'louht  to  be  partly  understood  in  i 
to  the  habit  of  masturbation,  which  had  b>  ■ 
-oeiation  wit  bad  boys.    The  father  - 

to  the  boy  about  it.  but  as  a  matter  of  fact  tb 

afraid  of  hi?  father. 

Two  '.i—  maj  ■  who  have  been  coming  to  the 

•able  time  : 

May  24,  1913.  M  3  i-  a  queer,  jerky  little  girl  of  7  who  i-  ei 
tremely  fidgety,  jumps  about  the  room  in  a  somewhat  odd  manner, 
is  at  times  inattentiye.  asks  questions  as  if  she  were  rather  Btupid, 
and  is  apt  to  pretend  that  she  does  not  know   the  nature  of  the 

illation  of  the  doctor,  etc.    what  Is  especiall: 
acteristic  of  this  patient  is  her  incessant  asking  of  questions,  manj 
of  which  have  quite  obvious  answers.    Although  the  patient  makes 
a   superficial   impression   of   being   stupid,   she   is   of   normal   In- 
tellectual level  and  her  teacher  finds  her  quite  bright  at  school. 

irks. — To  understand   the  underlying  forces  and   the 
mechanism  of  such  a  disorder  i<  a  difficult  and  I 
and  i~  not  made  any  easier  by  tin-  infrequency  of  t 

sary.    It  is  important  to  take  this . ... 
ing  of  the  child  seriously,  and  e  main 

questions  and  what  is  the  curiosity  which  thus  e 
so  indirectly.     In  I 
■ 
fortun..  v  frank  relationship.     S 

understand  the  r>  :■■ 
in  which  this  child  has  ght  up  and  which  put  a 

strict  taboo  on  many  of  the  simple  qui  e  child.    The 

mother  doubt   to  t 

ght  in  omitting  to  punish  hi 
Id,  who  bad  madi 

father  was  disturbed  at  the  p  - 
of  the  patiei  I 
ruin  her  soul  in  ■■' 

in  matters  of  training  and  in  the  regulat 
the  chili       9  ferred  with  I 

child  w 

21,  1913.     W.  S„  a  difficult 
school,  unruly  and  bad-tempered  at   bi 

og  animals  and  children     The  environment, 
probably  partly   the   cause   of   the    boy's   diffli      ' 
punished  the  boy  >• 

hours  he  was  obliged  to  study  Hebrew  with  his  fit1    • 
little  time  for  amusement      'lie'  mi  utal  agi 

of  a  child  of   11   years       In   school   be 
this  account  he  disliked  his  tea. 

rks. —  In  tl    - 

■ 


tained  tin-  inl 
out  of 

3 

attitud, 
with  a 
work. 

locial   s.r\  i.  ■ 
W.    H  .  a   bOj    "I    !  1  . 

some  >  •    • 

erratic  in  his  behavior,  fastidious   In  I  in  his 

Bleep,  afraid  to  sleep  awaj 
masturbation  bj   comrades  and  treated  Impi   . 
For  this  latter  eplsi  thrashing  fr 

mother,  which  probably  wi 
m  t . ■  deal  with  on. 

mbination  of  thi    Bymptoms  In  I 
common  one,  sleeplessness,  disturbing  dream 
masturbation. 

child  was  at    fault.     Thi 

ami  the  irregularity  of  his  ho 

sions  <<i  tb.-  ,'iily  faulty  . 

with  such  a  situation  bj 

i-  absolute  h  Deceseary.    The  worker  has  visited  t'1 

ularly,  has  instructed  the  parents  ii 

■    for  the  |> 
in  the  country,  has  arranged  for  1 
graded  nth  the  prii 

S 

psychoneur 

Dralidism.    i 
dispensarj   condil 
treatment    involves  tin    n 
ami  difficult 

by   this   group  of 

Jan.  .':•.  191 1     8   B  .  a  young  « 
complained  ol 

she  was  quite  i.  ippj  ,  In  1 

arded  f"i>r 

; 
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only  a  vague  nervousness  with  surface  cheerfulness  and  conven- 
tional smile.  In  this  case,  too,  the  problem  was  to  educate  the 
patient  in  regard  to  those  factors  which  had  been  dealt  with  very 
evasively,  the  semi-delirious  episode  itself  being  the  disguised 
expression  of  factors  repressed  from  her  conscious  life. 

Jan.  28,  1914.  B.  K.  M.,  a  clergyman  of  46,  several  months 
previously  had  had  an  attack  of  quasi-unconsciousness.  since  when 
he  had  complained  of  excessive  fatigue.  Nineteen  years  pre- 
viously he  had  had  a  nervous  attack  which  his  physicians  said 
bordered  on  St.  Vitus'  Dance.  The  very  fact  that  he  had  become  a 
clergyman  was  to  a  certain  extent  a  compensation  for  difficulties 
not  squarely  met.  He  had  given  up  another  occupation  to  enter 
the  ministry,  and  one  year  later  he  had  the  involuntary  move- 
ments referred  to  above.  In  the  third  year  of  the  ministry  he  had 
a  worse  break-down.  Nine  years  later  he  had  an  attack  of  short- 
ness of  breath,  palpitation,  marked  anxiety,  disturbing  dreams  of 
the  nature  of  nightmare. 

Remarks. — Even  in  a  single  interview  it  was  possible  to  see 
in  outline  the  mechanism  of  the  disorder,  and  to  put  this 
before  the  patient.  The  amount  of  insight  thus  acquired  by 
the  patient  along  with  the  reassurances  given  him  seemed  to 
be  decidedly  helpful.  Such  a  case,  however,  requires  rather 
prolonged  treatment,  and  the  patient  did  not  live  in  Baltimore. 
The  case  was  gone  over  with  the  family  physician  who  accom- 
panied him,  and  the  patient  was  recommended  to  go  over 
with  his  physician  in  very  much  greater  detail  the  main  points 
which  had  been  only  partly  reviewed  during  the  consultation. 

The  following  cases  represent  a  type  very  familiar  in  dis- 
pensary  work,  so  familiar  as  to  have  lost  much  of  its  interest  for 
many  physicians.  Although  familiar  with  these  cases,  we  are, 
however,  far  from  understanding  them  and  they  present  prob- 
lems of  very  great  psychiatric  interest. 

Jan.  20,  1914.  H.  G.  is  a  very  typical  example  of  this  group  of 
patients.  She  is  a  woman  of  39,  very  unhappily  married,  who  says 
that  she  is  tortured  by  her  husband,  that  he  makes  her  sick,  that 
she  only  wishes  to  live  for  her  children.  The  patient  complains 
of  a  variety  of  somatic  symptoms,  pain  in  the  head,  tightness  in 
the  chest,  pain  in  the  abdomen,  but  a  thorough  physical  examina- 
tion reveals  nothing  to  account  for  her  bodily  symptoms. 

Remarks. — The  patient's  invalidism  appeared  to  be  in  close 
relation  to  her  general  unhappy  situation.  She  had,  however, 
not  reacted  with  the  special  symptoms  of  a  hysteria  nor  an- 
other psychoneurosis.  This  type  of  invalidism  is  partly  intel- 
ligible as  a  reaction  to  the  definite  situation ;  to  a  certain  ex- 
tent it  affords  protection  from  the  demands  of  the  environment 
and  brings  in  certain  immunities  and  privileges.  It  might 
best  be  described  as  a  "  situation-neurosis."  The  importance 
of  the  formulation  in  this  term  is  that  we  keep  before  us  the 
pract  ir.il  problem  of  seeing  whether  after  all  the  situation  may 
not  In-  advantageously  modified,  so  that  we  do  not  confine  our- 


selves absolutely  to  dealing  with  the  patient  as  an  isolated 
unit.  At  the  same  time  it  is  important  to  encourage  the 
patient  to  face  frankly  the  difficulties  of  the  situation  and  to 
realize  the  presence  of  internal  obstacles  of  which  she  was 
previously  ignorant.  We  thus  try  to  improve  the  adjustment 
of  the  patient  at  whatever  point  we  find  available  for  modifica- 
tion. It  is  probable  that  in  this  case  the  patient  had  never 
in  her  life  reached  a  satisfactory  level  of  independent  activity. 
As  a  child  she  had  been  wrapped  up  in  her  mother,  and  after 
the  death  of  her  mother  she  said  that -she  had  cried  a  whole 
year.  The  analysis  of  the  development  of  her  character  arid 
of  the  circumstances  which  led  to  her  unsatisfactory  marriage 
would  probably  have  thrown  some  light  on  the  later  develop- 
ment of  invalidism,  which  after  all  represented  a  rather  child- 
ish type  of  reaction. 

Jan.  27,  1914.  A.  A.,  a  Hebrew  woman  of  38,  complained  fluently 
and  continuously  of  innumerable  pains.  She  clamored  for  sympa- 
thy. She  knew  that  the  hospital  doctors  could  not  help  her,  but 
she  could  not  stay  away  from  them.  Whenever  she  was  taken  into 
a  hospital,  her  condition  changed  entirely  and  she  was  well  in  a 
couple  of  days,  but  she  relapsed  after  her  discharge.  In  this  case 
the  same  problems  are  brought  up  as  in  the  previous  one. 

Jan.  16,  1914.  J.  B.,  a  woman  of  40,  after  some  trouble  with  her 
neighbors,  became  nervous,  sleepless  and  suffered  from  headaches. 
Her  complaints  found  little  sympathy  with  her  husband  who  had 
been  nagging  her  ever  since  her  marriage  17  years  ago.  She  had 
been  in  one  hospital,  but  left  after  one  week,  as  she  was  disgusted 
with  the  treatment. 

Remarks. — In  this  case  we  see  how  an  illiterate  woman,  un- 
happy with  her  husband,  in  the  face  of  additional  difficulties 
in  life,  falls  back  on  a  variety  of  mild  complaints  which  relieve 
her  of  some  of  her  responsibility  and  throw  it  on  society.  It 
is  very  difficult  in  an  illiterate  patient  of  this  type  to  do  much 
in  the  way  of  getting  her  to  understand  the  true  nature  of  the 
trouble,  as  an  inferior  adaptation  to  the  actual  situation.  It 
is  difficult  enough  with  an  educated  woman  of  the  same  age. 

It  is  interesting  to  notice  the  percentage  of  Russian  Hebrews 
in  this  group.  This  type  of  disorder  is  probably  closely  related 
to  the  racial  character  and  to  the  special  difficulties  in  the  life 
of  immigrants  of  this  class. 

The  above  very  summary  review  may  serve  to  indicate  the 
actual  problems  dealt  with  in  the  dispensary;  these  problems 
are  not  only  of  great  psychiatric  interest,  but  touch  many  vital 
interests  of  the  community.  They  raise  important  social  and 
educational  issues,  and  it  is  hoped  that  even  where  in  the 
individual  case  little  can  be  done,  the  thorough  study  of  the 
disorder  in  its  complete  setting  may  contribute  data  of  value 
iu   relation  to  the  mental   hygiene  of  the  community. 


DYSTROPHIA  EPITHELIALIS  CORNE.E:  REPORT  OF  A  CASE.* 

By  Lloyd  11.  Whitiiam,  M.  D., 
Assistant  in  Ophthalmology,  The  John*  Hopkins  University. 
The  patient,  a   ae?ro,  ">?>  years  of  age,  married,  and  a  white-      i      plaining  that,  for  several  weeks  prior  to  that  date,  there  had  been 
washer  by  occupation,  came  to  the  clinic  on  June  9,  1913,  com-  a   gradual   diminution   in   the  vision   of   his  right  eye,   unaccom- 

*From  the  clinic  of  Dr.  Samuel  Theobald,  Baltimore  Eye,  Ear  and  panied  by  pain.     There  seemed  to  be  a  "  shadow  "  before  his  eye, 

Throat  Hospital.  and  for  the  past  week  it  had  been  slightly  sore. 
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Previous  medical  history  negative;  no  malaria,  no  trauma,  do 

syphilis.     Qroaa   Inspection    revealed   a  well-nourished,   vigorous 

man  with  a  rather  dry.  roars.'  Bkln,  and  a  coated  tongue,  but,  on 

nng  no  abnormal  appearand 

Minute  inspection  of  the   cornea  of  the  right   eye,   with   the 

binocular  loupe,   showed   .1   small,  central,  superficial,   herpetic, 

.1  loss,  which  was  clear,  uninflltrated,  and  stained  faintly 

with  fluorescein.     Midway  center  ol  t' 

bus  a    very   faint,   whitish  crescent   was  Been,   evidently 
tween  the  epithelium  ami  Bowman's  n  r  in  the 

anterior   lamella;   of   the   substantia   propria.     The   corm 

thelium.    itself,    surrounding    this    ana    anil    extending    to    within 
mm.   of  the  limbus,  was  diffusely  clouded   and 

tons,  minute  distinct  vesicles  being  present   There 
lj  Blight  congestion  of  tin   clllarj  vessels  and  tie    1 
normal    in    appearance,    although    the    pupillary    v 

■    ■■  globe  was  not  elevated,  .-•■■- 

KOpe,   and    \ision    was   limited    to 
•t    thought    was   of    a    rar  d    k.  ra 

intlami: 

■ 

nutritional   affection,   an   epithelial   dystrophy,   due, 

-.  lew  which  was  partial!} 
by  finding  din  ibllity  of  that  cornea  as  comp  u 

normal  in  that  n 

illowlng 

made  by  In 

gulable,  little  fibrin.  Hb 

ill    mononui 

Blood  pressure,  1  Is  mm. 

on  Pirquel  I,  negative 

iced  under  an  appropriate 

1    with    no  appro  lable   1  bangc    In  th< 
until  .In 
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■ 
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much  di 
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It  is 
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sugar  fn 

■    rtaklng  fi 
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similar  cases,  and  added  their  reports  to  the  literature  upon 
the  subject,  a  total  of  17  cases. 

The  slow  and  progressive  course  of  this  condition  distin- 
guishes it  clinically  from  any  of  the  inflammations,  for  the 
latter  are  marked  by  a  period  of  progression,  followed  later 
by  one  of  regression,  while  anatomically  the  dystrophies  are 
characterized  by  degenerative  changes  as  opposed  to  the  cel- 
lular invasion  of  inflammatory  lesions. 

The  majority  of  dystrophies  are  the  expression,  either  of  a 
local  disturbance  of  nutrition,  or,  as  Reese  has  pointed  out. 
some  general  malnutrition :  for  example :  the  deposits  of 
mucin  in  myxcedematons  subjects  after  thyroidectomy,  the 
grayish-green  discoloration  of  the  cornea  occurring  in  dissemi- 
nated sclerosis,  and.  according  to  Weeks,  disease  of  the  Gasse- 
rian  ganglion  and  traumatism.  (A  physiological  parallel  to 
the  dystrophies  is  found  in  the  familiar  "  arcus  senilis.")  But, 
to  dystrophy  of  the  corneal  epithelium  no  definite  aBtiological 
factor  has  been  ascribed.  Hence  the  writer  feels  some  hesi- 
tancy in  advancing  his  opinion  that  diabetes  was  the  direct 
or  remote  cause  in  the  case  which  has  just  been  reported,  even 
though  the  diet  and  presence  or  absence  of  sugar  did  so 
markedly  influence  the  ocular  condition. 

If  the  metabolic  disease  in  question  did  bear  some  definite 
relation  to  the  trophic  disturbances  which  took  place  in  the 
cornea,  some  interesting  conjectures  as  to  the  modus  operandi 
might  be  made.  Was  the  process  caused  by  a  direct  toxic 
action  on  the  trophic  apparatus,  for  instance,  by  a  temporary 
flooding  of  the  blood  or  lymph  with  diacetic  acid  or  beta-oxy- 
btityric  acid  ?  Or  was  the  degeneration  purely  a  nutritive  one 
caused  by  a  perversion  of  the  pabulum  normally  carried  to  the 
corneal  epithelium,  and  due  to  a  degeneration  in  the  walls  of 


the  small  blood  vessels?  Again,  might  the  bullous  condition 
of  the  epithelium  to  analogous  to  the  desquamative  derma- 
titis so  constantly  observed  in  diabetes? 

Epithelial  dystrophy  is  easily  differentiated  from  Family 
Nodular  Keratitis,  from  affections  due  to  noxious  vapors,  from 
keratitis  vasculosa  with  herpes,  from  post-operative  sclerosis, 
and  from  hyaline  or  fatty  degeneration  of  the  cornea. 

The  case  just  reported  resembled  those  of  Fuchs  in  that  it 
was  associated  with  transitory  periods  of  hypertony,  and.  some- 
what one  described  by  Eeese  with  a  bulla  in  the  center  of  the 
opaque  cornea.  It  makes  the  third  reported  case  associated 
with  pericorneal  injection. 

The  pathology  of  dystrophia  epithelialis  cornea?  is  rather 
vague :  Paul  Knapp  contends  that  it  is  due  to  an  oedema  of 
the  epithelium.  Fuchs  has  had  the  opportunity  of  making  a 
microscopical  examination  of  one  case.  There  was  gray- 
ish opacity  and  roughening  of  the  surface  of  the  cornea  from 
small  vacuoles  in  the  epithelial  cells,  and  newly  formed  tissue 
between  Bowman's  membrane  and  the  epithelium.  This  tissue 
is  homogeneous,  and  without  signs  of  hyaline  or  mucoid  degen- 
eration. The  epithelium  covering  it  is  thinner  than  normal, 
but  the  cells  are  not  flattened  or  hornified.  He  thinks  that  in 
the  earlier  stages  the  epithelium  is  probably  thickened  and 
vacuolated. 
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LOUIS  HEBERT.* 

By  M.  Charltox, 
Librarian  of  McGill  Medical  Library.  Montreal,  Canada. 


Every  student  of  Canadian  history  knows  that  from  the  first 
days  of  the  colonization  of  Xew  France,  an  important  role  as 
colonists  was  played  by  members  of  the  medical  profession. 
If  they  were  not  remarkable  for  any  great  professional  bril-  ■ 
lianey,  they  were  generally  men  of  sterling  character  and 
courage.  Louis  Hebert,  apothecary,  surgeon,  and  agriculturist, 
is  regarded,  next  to  Champlain,  as  the  "Father  of  New 
France.'*  When  Champlain  induced  his  old  friend  of  Port 
Royal  to  venture  once  more  to  become  a  colonist  of  Xew 
France,  he  knew  he  had  accomplished  a  greater  work  in  build- 
ing in.  his  colony  than  had  been  done  since  its  foundation. 
For  Louis  Hebert  had  proved  his  worth  at  Port  Royal,  not 
only  as  a  surgeon,  but  as  a  keen  and  ardent  agriculturist. 

When  Champlain  returned  to  France  in  1617,  his  mind 
filled  with  the  wondrous  future  he  was  planning  for  Quebec, 
he  knew  it  was  of  vital  import,  to  obtain  as  colonists  nun  of 
the  besl  type,  oo1  jail-birds,  as  Roberval  had  had  to  contend 

♦Presented  by  Dr.  Henry  M.  Ilnr.l  at  the  meeting  of  The  Johns 
Eopkins  Historical  Society,  March  9,  1914. 


with,  nor  mere  adventurers,  who  came  for  the  love  of  adven- 
ture or  gain,  and  went  away  again,  but  men  who  would  cul- 
tivate the  land.  And  so  the  thought  of  his  friend  came  to  him 
— Louis  Hebert,  who  had  cultivated  such  beautiful  gardens 
at  Port  Royal,  until  that  settlement  was  destroyed  by  Samuel 
Argall,  when  Hebert  returned  to  France. 

Louis  Hebert  had  received  a  good  education,  for  his  father 
was  a  man  of  repute,  being  apothecary  to  Catherine  de  Mediuis. 
Louis  followed  his  father's  business  and  had  a  shop  on  the 
banks  of  the  Seine,  where  he  was  well  patronized.  But  in  the 
summer  of  1606,  he  suddenly  announced  to  his  friends  ami 
relations  that  he  was  sailing  with  Poutrincourt  and  fifty  other 
colonists  for  the  Xew  World,  of  which  there  had  lately  been 
so  much  talk.  Among  others  who  sailed  in  the  ship  was  a 
Parisian  lawyer,  historian,  and  poet  named  Lescarbot.  the 
friend  and  lawyer  of  Poutrincourt.  It  is  to  Lescarbot  we  are 
indebted  for  the  vivid  portrayal  of  how  the  first  winter  in  the 
new  settlement  at  Port  Royal  was  passed.  "'For  my  part," 
writes  Lescarbot,  "  I  can  say  that  I  never  worked  so  hard  in 
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Champlain,  when  Kirke  captured  Quebec,  were  the  Hebert  and 
Couillard  families,  as  well  as  a  surgeon,  Adrien  Duchesne  and 
his  wife,  who  came  to  Quebec  in  1618.  Duchesne  was  the  sec- 
ond medical  man  to  settle  there. 

When  Champlain  returned  to  Quebec  after  the  treaty  of 
St.  Germain-en-Laye,  he  was  accompanied  by  Fathers  Paul 
le  Jeune  and  Anne  de  la  None.  They  went  immediately  to 
Madame  Hebert's  house,  the  only  one  spared  in  that  scene 


of  desolation.  Here  Madame  Hebert  lived  with  her  second 
daughter,  Guillemette  and  her  son-in-law,  Guillaume  Couil- 
lard. Couillard  had  come  to  Quebec  in  1613  as  a  carpenter. 
But  he  had  soon  become,  under  Louis  Hebert's  teaching,  an 
active  farmer.  In  1628,  instead  of  tilling  the  ground  by  hand, 
oxen  were  used,  and  so  well  had  Couillard  managed  Hebert's 
farm  that  it  was  spoken  of  as  the  one  fertile  spot  at  Quebec 
when   Champlain   returned. 


PROCEEDINGS  OF  SOCIETIES. 
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December  15,  WIS. 
A  Case  of  Infection  with  Agchylostoma  duodenale  Treated  with 
Oil    of    Chenopcdium    (with    Demonstration    of    Specimens). 
Dk.  Robert  L.  Levy. 

The  patient,  a  Norwegian  sailor,  aged  23,  was  admitted  to  the 
Johns  Hopkins  Hospital  eight  weeks  ago,  complaining  of  headache, 
general  bodily  pains  and  swelling  of  his  legs.  He  had  always  been 
strong  and  a  hard  worker,  and  had  sailed  to  almost  all  parts  of  the 
civilized  world.  The  present  illness  began  in  Mexico  one  month 
before  admission  here.  There,  for  the  first  time  in  the  course  of 
his  wanderings,  he  went  about  barefoot.  He  soon  developed  a 
painful  sore  on  the  dorsum  of  the  left  foot,  which  discharged  and 
resisted  all  efforts  made  to  heal  it.  He  noticed  no  itching  of  the 
foot.  Shortly  afterward  the  feet  and  legs  began  to  swell  and  the 
patient  felt  weak,  irritable  and  incapable  of  work.  He  went  to  a 
hospital  in  Mexico  and  remained  there  three  weeks;  during  this 
time  he  was  given  no  medicine.  The  swelling  of  his  legs,  however, 
disappeared  and  he  was  discharged  somewhat  improved.  Twelve 
days  before  admission  here  his  legs  again  began  to  swell,  he  felt 
feverish  and  weak,  and  there  was  moderate  diarrhoea,  so  he 
boarded  a  ship  for  this  country  and  landed  in  Baltimore. 

On  admission  there  was  striking  pallor,  fever,  tachycardia, 
brawny  cedema  of  ankles  and  lower  legs  and  a  pigmented  scar  on 
the  dorsum  of  the  left  foot.  He  was  extremely  weak  and  very 
irritable.  The  blood  showed  1,660,000  red  cells,  6,440  white  cells 
and  a  haemoglobin  of  25^  (Sahli).  In  addition,  there  were  seen 
many  hyaline  and  crescent  forms  of  aestivo-autunmal  malaria.  An 
examination  of  the  stools  revealed  the  ova  of  Trichuris  trichiura 
and  of  the  hookworm. 

The  malarial  infection  was  soon  gotten  under  control.  The 
whip  worm  ova  spontaneously  disappeared  from  the  stools  follow- 
ing vigorous  purgation,  but  the  usual  medication  with  thymol,  as 
recommended  by  the  Porto  Rican  Commission,  failed  to  get  rid 
of  the  uncinaria,  though  thrice  repeated  at  one  week  intervals. 


Accordingly,  our  patient  was  given  the  oil  of  chenopodium 
according  to  the  directions  (slightly  modified)  of  Schiiffner  and 
Verwoort  (  Miinchen.  med.  Wchnschr.,  1913,  LX,  129).  The  patient 
was  starved  for  eight  hours,  at  the  end  of  which  period  he  was 
given  an  ounce  of  Epsom  salts.  Two  hours  later,  16  drops  of  the 
oil  of  chenopodium  on  a  teaspoonful  of  granulated  sugar  were 
administered.  This  dose  was  repeated  at  two-hour  intervals 
until  three  doses  had  been  given.  Two  hours  after  the  last  dose 
of  chenopodium  the  patient  was  given  an  ounce  of  castor  oil  and 
50  minims  of  chloroform.  On  sifting  the  stools  collected  during 
the  next  24  hours.  19  hookworms  of  the  Old  World  type  were  found. 
Ova  continued  to  be  discharged  in  the  faeces.  On  repeating  the 
treatment  five  days  later,  seven  more  hookworms  were  expelled, 
and  this  time  no  ova  could  subsequently  be  demonstrated  in  the 
stools.  However,  another  course  of  chenopodium  was  given  to  be 
sure  that  no  parasites  remained;  none  were  expelled.  The  stools 
have  since  been  free  from  ova,  and  I  believe  we  may  consider  the 
patient  cured  of  his  intestinal  parasitism.  He  has  gained  30 
pounds   in  weight.     The  blood  now  shows: 

R.  B.  C,  4,110,000;  W.  B.  C,  11,000;  Hb.  (Sahli),  70^.  It  is 
of  interest  that  whereas  on  admission  the  eosinophiles  formed  but 
7',  of  the  white  cells,  there  is  now  an  eosinophilia  of  36^;.  Such 
a  rise  in  eosinophile  cells  the  Porto  Rican  Commission  regards  as 
of  good  prognostic  import. 

As  compared  with  thymol  as  a  vermifuge  in  uncinariasis,  oil  of 
chenopodium  seems  to  offer  certain  very  definite  advantages: 

1.  According  to  Schiiffner  and  Verwoort  it  is  more  efficacious. 

2.  It  is  not  unpleasant  to  take. 

3.  Its  ingestion  is  not  accompanied  by  any  disagreeable  after- 
effects. In  a  recent  article  Stiles  and  Boatwright  have  pointed  out 
that  unpleasant  symptoms  appeared  in  over  half  of  a  large  series 
of  cases  treated  with  thymol,  and  carefully  observed  to  determine 
this  very  point. 

4.  In  therapeutic  doses  it  is  non-toxic.  Thymol  occasionally, 
though  rarely,  produces  symptoms  of  serious  intoxication. 


NOTES  ON  NEW  1300KS. 


la  Memoriam:  Dr.  James  Livingston   Thompson,   Dr.  i>,< 

Thompson.      (lndianapo\  .    The   Hollenoeck   Press, 

This  small  volume  is  a  collection  of  pleasant  and  fitting  tributes 
to  these  two  noteworthy  practitioners  of  Indianapolis.  They 
were  both  men  of  mark;  but  many  fine  men  like  them  pass  away, 
and  their  work  and  names  are  soon  forgotten,  for  they  are  uneorn- 
memorated,  and  so  such  "In  Memoriam'"  tributes  are  always 
precious  records  in  the  history  of  the  medical  profession.  All 
friends  oi  these  two  doctors  will  be  grateful  to  see  these  warm 
expressions  of  affection  and  esteem  thus  perpetually  recorded. 


Surgery  o)  th<  i  ppi  Abdomen  By  John  B.  Deaver,  M.  D.,  etc., 
and  Astlet  Paston  Coopeb  Ashhtjbst,  M.  D.  Vol.  II.  Illus- 
trated.   $5.     (Philadelphia:  P.  Blackiston's  Sort  .(  Co..  1914.) 

It  is  more  than  four  years  since  the  first  volume  of  this  excellent 
surgery  appeared,  but  the  wait  is  compensated  for  by  the  thorough- 
ness and  completeness  of  the  second  and  last  volume.  The  authors 
have  carefully  studied  the  great  amount  of  literature  on  the  sub- 
jeets  treated — gall  bladder,  liver,  pancreas  and  spleen — and  their 
work  is  one  that  all  surgeons  will  be  glad  to  own.  Their  reputa- 
tion gives  weight  to  their  words,  and  the  lists  of  references  make 
it   easy   for   the   reader   to   look   up   original   articles.      The   now 
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eompleted   "Surgery  of  the   Upper   Abdomen"   la  an 
contribution  by  American  authors  to  the  literature  ol   Burgery, 
and  will  bring  then  well  won  repute  by  foreign  Btudenl 
subject. 

;.s  Annual   I  Volume  xxvi 

C.  Men  I:.  Chemi*  ./I  Works,  I 

Pharmacologists  especially,  and  thosi    who 
will  find  in  this  volume  much  valuable  Information 
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if  be  follows  the  directions  given. 

Edui  at  ion:    I  £ 

n    ■ma   Educational   Progreas.     Edited   by 
J.  McKekn  Cattkll.    Volume  II.    MeSicai  Retearch  an 

■i.     By  Richabd  M    I'l.iini.  William  H.  Welch,  W.  ii 

Mown  T.  PrANKI  in   IV   Mm.  LEWELLYS  P.   BabKEB,  Chab 

Mntor,  W.  l'.   Cannon,  w.  t.  Councilman,  Theobald  Smith, 
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The  basis  of  this  handsome  book  of  536  pages  seems  to  be  the 
Bve  Hitchcock  Lectures  delivered  at  the  University  ol  California 
in  1912  by  Prof.  U  M.  Pearce,  of  Philadelphia  (originally  pub- 
lished in  Popular  Science  Monthly),  which  cover  88  pagi 
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We  are  told  that  the  volume  for  1914  contains  accurate  figures 
from  the  audited  accounts  of  six  thousand  distinct  institutions 
for  the  year  ending  December  31,  1912.  No  person  who  has  not 
wrestled  with  the  intricate  statistics  of  a  single  hospital  can 
adequately  appreciate  the  immense  labor  involved  in  this  annual 
review  of  the  statistics  of  charity  and  philanthropy. 

In  addition  to  these  statistical  reviews  of  the  operations  of  hos- 
pitals we  find  interesting  accounts  of  several  distinctive  British 
organizations  to  foster  and  extend  their  work,  such  as  "  The  King's 
Fund  and  the  League  of  Mercy,"  "  Hospital  Sunday  "  and  "  Hos- 
pital Saturday."  The  apparent  decline  of  the  Hospital  Sunday 
movement  which  seems  to  require  each  year  a  larger  subvention 
from  legacies  and  interest  from  invested  funds  seems  difficult  of 
explanation.  In  the  United  States  the  observance  of  Hospital 
Sunday  was  a  direct  importation  from  England,  and  as  it  did  not 
grow  out  of  any  popular  feeling,  it  is  not  strange  that  it  has  never 
had  any  adequate  support,  and  outside  of  two  or  three  large 
cities  we  now  hear  little  about  it.  In  England,  however,  it  was 
wholly  different.  It  is  possible  that  "  The  King's  Fund  and 
League  of  Mercy  "  tended  to  draw-  away  its  supporters  among  the 
upper  classes;  and  "Hospital  Saturday  "  its  friends  in  the  labor- 
ing classes. 

The  comparative  tables  of  the  cost  of  nursing  in  the  London  and 
Provincial  Hospitals  respectively  are  full  of  interest.  The  cost  of 
nurses,  per  head,  to  use  the  editor's  phrase,  in  London  in  1912 
varied  from  fifty-four  pounds  at  St.  Bartholomew's  to  thirty-nine 
pounds  eight  shillings  at  Guy's;  and  outside  of  London  from 
forty-three  pounds  six  shillings  at  the  Glasgow  Royal  Infirmary  to 
thirty-two  pounds  eight  shillings  at  the  Dundee  Royal  Infirmary. 
A  strong  plea  is  made  for  more  definite  systems  of  accounting  in 
every  Nurses'  Training  School  in  order  to  determine  the  exact 
cost  of  maintenance.  It  is  suggested  that  separate  accounts  be 
kept  of  every  item  of  support,  even  where  the  Nurses'  Home  does 
not  possess  a  separate  kitchen.  A  separate  kitchen  requisiton 
sheet  is  further  suggested  for  each  and  every  department  of  a  hos- 
pital so  that  it  may  be  shown  what  sums  are  expended  for  food, 
etc.,  per  person  upon  the  medical  staff,  the  nursing  staff,  the  em- 
ployes and  the  patients.  The  practice  of  lumping  together  such 
expenditures  to  secure  an  average  daily  cost  of  support  of  all  per- 
sons residing  in  the  hospital  irrespective  of  the  varying  circum- 
stances and  cost  of  maintenance  is  justly  deprecated. 

In  view  of  the  comparatively  small  number  of  convalescent  hos- 
pitals or  homes  in  America  it  is  of  interest  to  note  that  three  hun- 
dred such  institutions  are  to  be  found  in  the  United  Kingdom 
alone.    It  is  evident  that  we  need  a  much  larger  number. 

The  financial  details  of  the  expenditures  of  hospitals  in  Great 
Britain  and  America  are  thoroughly  analyzed  and  deserve  careful 
study  by  all  hospital  officers.  It  is  to  be  regretted  that  compara- 
tively few  hospitals  of  the  United  States  are  thus  reported  because 
of  the  lack  of  uniform  systems  of  recording  expenditures.  The 
leading  hospitals  of  English-speaking  countries  owe  it  to  them- 
selves to  agree  at  an  early  day  upon  a  form  of  comparable  sta- 
tistics. 

Bovine  Tuberculosis  and  Its  Control.     By  Verantjs  Alva  Moore, 
M.  D.,  etc.    $2.     (Ithaca.  X  7.:  Carpenter  d-  Co..  1913. ) 

Now  that  the  subject  of  tuberculosis  has  gained  a  widespread 
attention,  this  hook  should  find  a  large  and  interested  public;  for 
tuberculosis  in  cattle  has  assumed  an  integral  and  important  part 
in  the  broad  plan  for  suppressing  the  disease.  It  touches  human 
pathology  and  hygiene,  invades  sociology  and  encloses  pressing 
economic  questions.  In  simple  form  Dr.  Moore  gives  the  essentials 
about  bovine  tuberculosis.  The  information  is  not  exhaustive, 
but  it  is  in  general  accurate  and  it  is  an  advantage  that  the  book 
is  perfectly  intelligible  to  intelligent  laymen. 

Disputed  questions  are  treated  with  moderation  and  conserva- 
tively, especially  for  instance,  the  chapter  on  the  value  of  tuber- 


culin in  diagnosis.  The  methods  of  eliminating  tuberculosis  from 
herds  are  given  full  consideration.  Those  interested  in  the  estab- 
lishment and  maintenance  of  sanitary  dairies  should  find  the  book 
invaluable. 

Modern  Problems  in  Psychiatry..  By  Ernesto  Lugaro.  Trans- 
lated by  David  Obr,  M.  D.,  and  R.  G.  Rows,  M.  D.  With  a  fore- 
word by  Sir  T.  S.  Clouston,  M.  D.,  LL.D.  $2.50.  (Manchester 
University  Press.  1913.) 

The  first  edition  of  this  work  was  published  in  1909.  No 
radical  alteration  has  been  made  in  this  edition.  The  book  is  one 
which  enjoys  a  well-deserved  popularity  owing  to  the  clearness 
with  which  some  of  the  more  general  problems  in  psychiatry  are 
discussed,  but  on  the  other  hand  some  of  the  more  modern  prob- 
lems are  practically  not  touched  upon.  According  to  Clouston, 
however,  who  writes  a  foreword  to  the  book,  Lugaro  has  pointed 
out  future  lines  of  research  more  clearly  and  fully  than  almost 
any  of  the  modern  authors. 

In  the  general  introduction  the  relation  of  psychiatry  to  general 
medicine  is  discussed,  and  the  importance  of  welding  it  with 
general  clinical  medicine  is  strongly  emphasized.  Chapters  are 
devoted  to  the  psychological  problems,  the  anatomical  problems, 
pathogenesis,  etiological  problems,  nosological  problems,  and  prac- 
tical problems. 

Throughout  his  work  Lugaro  discounts  the  importance  of 
psychic  causes  in  the  etiology  of  mental  disorders,  and  his  some- 
what formal  point  of  view  may  be  seen  from  the  fact  that  of  all 
factors  he  regards  them  as  being  the  most  insignificant. 

Ophthalmic  Diagnosis.  By  Dr.  C.  Adam,  Berlin.  Translated  by 
M.  L.  Foster,  M.  D.  Illustrated.  (New  York:  Rebman  Com- 
pany, v.ii.;.) 

This  is  probably  one  of  the  best,  if  not  the  best,  atlas  of  the 
internal  diseases  of  the  eye  which  has  ever  appeared.  Not  only 
are  the  pictures  well  nigh  perfect,  exhibiting  the  minutest  changes 
in  practically  every  disease,  and  altered  condition  of  the  fundus 
oculi  met  with,  but  the  descriptions  accompanying  the  same  not 
only  describe  the  plates,  but  furnish  a  wealth  of  accurate  clinical 
and  pathological  information.  The  cases  shown  have  been  so 
carefully  worked  up  and  described  that  we  regret  that  the  author 
has  not  inserted  the  possible  vision  which  each  case  had  in  every 
instance,  while  suffering  with  the  pictured  eye  lesion.  This 
would  have  made  this  work  incomparable  as  a  work  of  reference 
in  medical-legal  and  court  questions,  as  far  as  the  internal  lesions 
of  the  eye  are  concerned.  This  book  deserves  to  be  held  in  the 
highest  esteem  by  all  medical  men. 

Surgery  of  the  Eye:  A  Hand-book  for  Students  and  Practitioners. 
By  Eisviv  TbsoK,  M.D.,  and  Gerald  H.  Grout,  M.  D.  Illus- 
trated.   $4.50.     (Philadelphia  and  New  York:  Lea  &  Febiger, 

Publishers.    /.'</.:> 

There  is  nothing  particularly  new  or  novel  in  this  work,  nor  are 
the  operations  described  more  accurately  or  better  than  in  many 
text-books  on  the  eye,  which  do  not  aim  to  be  devoted  exclusively 
to  eye  surgery.  The  work,  externally,  is  of  good  size,  but  this  is 
found  to  be  due  to  large  print,  and  large  pictures,  many  of  which 
are  entirely  unnecessary,  rather  than  to  an  abundance  of  valuable 
subject-matter.  Surely  no  one  capable  of  doing  eye  surgery  need 
be  shown,  by  means  of  a  full-page  photograph,  how  to  illuminate 
the  eye-field  with  a  hand  lens,  nor  need  he  be  shown  how  to  apply 
ointment  to  the  conjunctival  cul-de-sac.  What's  the  need  of  show- 
ing an  eye  surgeon  how  to  apply  lid  retractors,  giving  two  full 
pages  to  illustrate  this  simple  procedure?  Even  in  the  text  a  large 
amount  of  the  subject-matter  is  devoted  to  the  unnecessary  descrip- 
tion of  commonplace  steps.  To  recapitulate,  the  beginner  Will  not 
need  this  work,  and  the  eye  surgeon  will  likely  have  at  his  finger's 
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functional  entities  grouped  together.  The  chapter  on  respiration 
is  especially  pleasing  and  satisfactory,  and  may  well  serve  as  a> 
model.  Those  upon  degenerations,  temperature,  hepatic  disease, 
carbohydrate  metabolism,  and  gout,  contain  stores  of  useful  and 
suggestive  information  for  the  student,  presented  fully  in  a  clear 
and  good  style. 

On  the  other  hand,  a  few  chapters,  as  those  concerning  digestion, 
and  circulation,  fall  below  the  general  standard,  while  the  kidney 
is  much  slighted.  A  little  tendency  is  observed  here  and  there  to_ 
state  opinions  in  such  a  way  that  they  may  possibly  be  mistaken 
for  accepted  facts. 

Throughout  this  book  a  working  knowledge  by  the  reader  of 
chemistry,  physiology,  and  laboratory  procedure  is  assumed. 
In  this  and  in  its  general  aim  it  is  to  be  commended  as  a  step  in  the 
proper  direction. 

A  Clinical  Manual  of  Mental  Diseases.  By  Francis  X.  Deri  i  \i. 
M.  D.,  Ph.  D.  $3.  (Philadelphia  and  London:  W.  B.  Saunders 
Company,  19X3.) 

This  book  is  based  upon  the  annual  course  of  lectures  delivered 
by  the  author  at  the  Jefferson  Medical  College.  The  classification 
adopted  is  exceedingly  cumbersome,  and  unfortunately  leads  to  a 
great  deal  of  very  unnecessary  recapitulation. 

The  symptomotology  of  the  various  clinical  entities  is  faith- 
fully described,  but  it  is  all  presented  in  such  a  formal  way,  with- 
out any  case  histories,  and  with  practically  no  attention  paid  to 
more  recent  teachings  in  psychiatry  that  it  is  exceedingly  unsatis- 
fying. Particularly  is  this  the  case  when  one  comes  across  such 
statements  as:  "Manic-depressive  insanity  is  probably  due  to  a 
toxin,  the  recoveries  from  the  individual  attacks  suggest  the 
formation  of  an  antitoxin." 

Then  again  it  is  rather  surprising  in  this  age  to  find  hysteria 
considered  in  a  chapter  where  mental  diseases  related  to  somatic 
affections  are  discussed. 

In  considering  the  eye-signs  of  general  paralysis  it  is  stated 
that  in  addition  to  the  light  reflex  being  lost  that  the  reaction  of 
accommodation  is  sooner  or  later  involved,  and  then  not  content 
with  this  it  is  further  emphasized  that  "  the  more  advanced  the 
case  the  more  likely  is  there  to  be  loss  of  accommodation,  and  in 
almost  all  cases  the  loss  is  present  in  both  eyes  simultaneously." 

To  allow  him  to  make  such  statements  the  author's  experience 
must  surely  be  unique. 

There  are  so  many  questionable  statements  made  throughout  the 
book  that  one  could  not  conscientiously  recommend  it  as  a  safe 
guide   either  for   the  physician   or   student. 

Clinical  Pathology.  By  P.  N.  Panton,  M.  A.,  M.  B.  446  pages. 
$4.     {Philadelphia:  P.  Blakiston  Son  &  Co..  1913.) 

The  author's  attempt  to  produce  a  book  intermediate  in  size 
between  the  larger  and  smaller  works  on  "  Clinical  Pathology," 
which  would  meet  the  demands  of  the  student  and  practitioner, 
has  been  unsuccessful,  and  for  obvious  reasons.  Medical  litera- 
ture of  the  day  has  no  legitimate  place  for  this  type  of  compend 
which  sacrifices  scientific  accuracy  and  scope  of  statement  to  the 
ambition  of  including  within  one  volume  the  subjects  of  blood- 
bacteriology,  puncture  fluids,  urine,  the  alimentary  system,  the 
eye,  skin,  respiratory  tract  and  histology.  Of  necessity,  brevity 
of  statement  and  the  lack  of  detailed  discussion,  combined  with  the 
absence  of  any  references  to  the  literature,  tend  to  foster  the  all 
too  prevalent  habit  of  drawing  sweeping  conclusions  from  insuffi- 
cient data  and  for  this  reason  especially  the  book  is  unsuited  to 
the  student.     For  the  practitioner  there  exists  a  vast  amount  of 


indefinite  disjointed  statements,  tests  with  scanty  interpreta- 
tions and  a  general  arrangement  of  subject-matter  calculated 
to  discourage  further  reference  to  the  book.  Errors  of  omis- 
sion are  not  uncommon — such  as  the  absence  of  the  polariscopic 
determination  of  sugar,  newer  methods  of  blood  counting,  or  the 
estimation  of  the  degree  of  pleocytosis  in  the  cerebrospinal  fluid. 
One  and  a  half  pages  suffice  to  describe  all  forms  of  malaria.  Such 
statements  as  are  made  with  respect  to  the  differentiation  of 
amoeba?,  the  constancy  of  the  amount  of  complement  in  guinea 
pig's  serum,  and  the  taking  of  10  cc.  of  spinal  fluid  with  impunity 
are  a  few  of  many  questionable  statements;  while  the  six  lines 
devoted  to  the  Calmette  reaction  leave  one  with  the  feeling  that 
the  author  is  not  aware  of  the  real  truth  of  the  matter. 

Illustrations,  though  few  in  number,  are,  for  the  most  part  good, 
and  the  text  is  quite  free  from  typographical  errors. 

The  Elements  of  Bacteriological  Technique.  By  J.  W.  H.  Eyre, 
M.  D.,  etc.  $3.  (Philadelphia  and  London:  W.  B.  Saunders 
Company,  191$.) 

The  second  edition  of  Eyre's  Bacteriological  Technique  re- 
written and  enlarged  has  just  been  published  by  Saunders.  It 
consists  of  over  five  hundred  pages,  devoted  entirely  to  the  tech- 
nique of  bacteriology,  divided  into  twenty-one  sections. 

These  sections  deal  with  such  subjects  as:  Common  glass  appa- 
ratus, methods  of  sterilization,  the  microscope,  staining  methods, 
methods  of  identification  and  study,  experimental  animal  inocu- 
lations and  bacteriological  analyses. 

The  material  is  presented  in  logical  sequence,  each  subject  being 
well  described,  and  special  attention  being  paid  to  all  essential 
details.  The  illustrations  are  numerous  and  of  considernble  merit, 
each  one  having  its  own  intrinsic  value  in  being  accurate,  and 
suggestive. 

Several  chapters  deserve  special  note,  as  for  instance,  the  open- 
ing chapter  which  gives  a  complete  list  of  the  glass  apparatus 
commonly  used  in  bacteriological  work,  and  is  followed  by  a  use- 
ful consideration  of  the  various  methods  of  sterilization.  The 
section  entitled  "  The  Microscope "  affords  a  brief  but  compre- 
hensive description  of  this  instrument,  and  includes  a  discussion 
of  the  various  accessories  necessary  for  microscopical  work.  The 
section  on  "  staining  methods  "  is  especially  useful  in  giving  a 
detailed  description  of  the  composition  of  the  various  dyes  and 
all  the  latest  methods  of  differential  staining.  A  brief  description 
with  the  classification  of  fungi  preceding  a  short  disussion  on  the 
life  cycle  of  bacteria  affords  a  splendid  comparison  between  the 
two  classes  of  microscopic  life.  Thus  the  relationship  from  the 
evolutionary  standpoint  is  made  clear.  The  chapter  on  "  Meth- 
ods of  Identification  and  Study  "  is  especially  worthy  of  note.  By 
a  detailed  study  of  the  macroscopical,  microscopical,  biochemical 
and  physical  properties  of  various  organisms  a  thorough  and  com- 
plete method  for  identifying  them  is  given.  The  discussion  on 
technique  in  relation  to  experimental  animal  work  in  bacteriology, 
though  somewhat  detailed,  is  worthy  of  considerable  attention. 

The  treatise  is  concluded  by  a  consideration  of  the  technique  of 
both  quantitative  and  qualitative  bacteriological  analyses  of  water, 
milk,  sewage  and  foodstuffs,  which  are  highly  important  from  the 
standpoint  of  practical  or  applied  bacteriology.  The  methods 
outlined  are  the  ordinary  methods  universally  employed  without 
any  additional  new  ones. 

This  text-book  is  primarily  intended  as  a  laboratory  guide  for 
beginners.  It  may  be  highly  recommended  for  the  purpose  for 
which  it  was  primarily  intended,  as  it  is  exceedingly  thorough  and 
gives  all  of  our  important  modern  methods. 
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observers.  There  was  no  evidence  of  any  diminution  in  viru- 
lence and  the  strain  was  lost  through  accident.  Wenyon  con- 
cludes that  it  should  be  possible  to  propagate  a  strain  of 
entamoeba?  indefinitely  in  animals.  Darling4  has  confirmed 
and  extended  Hartmann's  observations.  He  concludes  that  the 
pathogenic  entamoebas  not  only  become  avirulent  on  passage, 
but  that  they  undergo  definite  changes  in  their  morphology 
and  life  cycle:  the  trophozoites  diminish  in  size  corresponding 
to  Entamaiba  minuta  and  the  tendency  to  encystment  in- 
creases. 

These  authors,  with  the  exception  of  Wenyon,  distinguish 
carefully  between  two  pathogenic  strains:  Namely,  Entamoeba 
histolytica  (Schaudinn)  and  Entamaiba  tetragena  (Viereck). 
Werner  investigated  several  strains  of  entamoeba?  and  dis- 
tinguished between  histolytica  and  tetragena  on  the  basis  of 
morphological  differences.  As  regards  their  biology,  Werner 
could  discover  no  constant  differences  either  as  regards  their 
virulence,  the  number  of  passages  that  could  be  obtained  in 
animals,  the  course  of  the  disease  in  animals,  and  the  path- 
ological effects  that  could  be  produced.  Hartmann's  state- 
ments apply  to  E.  tetragena.  Darling,  on  the  basis  of  Wer- 
ner's results  and  his  own  experience,  has  emphasized  more 
the  difference  in  infecting  power  between  the  two  types.  Re- 
cording to  him  the  histolytica-like  strain  can  be  carried  as 
high  as  six  passages,  while  the  tetragena  type  rarely  infects 
beyond  two  generations  and  often  dies  out  in  the  first  series  of 
animals  inoculated.  The  loss  in  virulence  and  infecting  power 
in  both  types  are,  according  to  Darling,  associated  with  definite 
morphological  changes  in  the  organisms,  notably  in  the  trans- 
formation which  he  has  described  as  the  "  small  generation," 
a  form  assumed  by  the  organism  in  the  generation  before 
encystment  occurs.  Apparently  there  has  been  no  attempt  to 
propagate  the  parasitic  but  non-pathogenic  Entamaiba  eoli,  and 
it  i-  evident  that  the  pathogenic  entamoebas  have  not  been  pro- 
pagated except  for  a  limited  number  of  passages  in  lower 
animals.  If  one  accepts  that  there  are  two  species  which  are 
pathogenic  for  man,  this  statement  applies  equally  well  to 
either  species.  In  1911,  however.  Walker5  reported  observa- 
tions which  led  him  to  conclude  that  two  distinct  species  have 
not  yet  been  established  and  that  E.  histolytica  and  E.  tetra- 
gena  are  identical.  He  concludes  that  the  morphological 
differences  in  the  vegetative  state  in  E.  histolytica  and  E.  tet- 
ragena which  were  originally  described  by  Viereck 10  and  Hart- 
ma.irn  are  extremely  inconstant  and  that  both  of  these  types 
form  their  propagative  stage  in  the  same  manner,  i.  e.,  by  the 
production  of  a  four  nucleated  cyst.  The  reproduction  by  the 
process  of  budding,  which,  according  to  Sehaudinn's  descrip- 
tion, occurs  in  histolytica,  was  not  observed  by  Walker..  The 
identity  of  these  two  species  has  since  been  accepted  by  Craig," 
Wenyon,^  and  in  its  essentials  by  Hartmann  :  and  by  other 
observers.  It  seems  to  us  that  the  evidence  for  the  establish- 
ment of  E.  tetragena  as  a  distinct  species  is  wholly  insufficient. 
Accordingly,  we  shall  tentatively  use  the  term  E.  histolytica 
of  Schaudinn  to  include  the  four  nucleated  propagative  stages 
discovered  by  Viereck  until  the  nomenclature  is  definitely 
established.     Hartmann  '  has  recently  suggested  that  the  ter- 


minology should  properly  revert  to  that  suggested  by  Council- 
man and  Lafleur.*  In  case  strains  of  E.  histolytica  with 
characteristically  distinct  propagative  stages  should  be  estab- 
lished, it  might  be  desirable  to  retain  the  term  "tetragena" 
to  indicate  a  variety  of  E.  histolytica  but  not  as  a  distinct 
species  of  entamoeba3. 

The  determination  of  whether  the  propagation  of  amoebic 
infection  in  lower  animals  is  self-limited  becomes  of  interest 
from  several  standpoints.  It  is  naturally  of  importance  in  the 
determination  of  the  laws  of  protozoan  infection  and  immu- 
nity. Moreover,  in  the  absence  of  any  methods  for  cultivating 
either  the  pathogenic  or  parasitic  entamoeba?,  the  infection  of 
animals  is  extremely  desirable  in  order  to  obtain  a  suitable 
supply  of  material  for  study.  This  applies  not  only  to  the 
localities  where  acute  cases  are  rare,  but  also  to  the  endemic 
.iivns  in  the  tropics.  The  infection  of  animals  is  so  uncertain 
that  only  a  minimum  of  experimental  work  has  been  done 
upon  morphology,  pathogenesis,   and   experimental   therapy. 

Methods  of  Transmission. — In  attempting  the  propagation 
of  a  strain  of  dysentery  in  animals,  the  literature  indicates 
that  the  routine  of  various  workers  has  been  fairly  uniform. 
Accordingly,  we  have  followed  the  usual  technique  as  closely 
as  feasible.  <  !ats  or  kittens  were  selected.  In  the  choice  of 
the  various  routes  of  infection,  we  did  not  have  occasion  in 
this  series  to  make  use  of  feeding  experiments.  The  majority 
of  animals  were  inoculated  by  rectal  injection.  However,  in 
order  to  secure  the  first  transfers  from  man  to  lower  animals. 
the  infective  material  was  injected  directly  into  the  ca?cum. 
A  small  incision  was  made  in  the  abdominal  wall,  the  syringe 
needle  was  inserted  through  the  wall  of  the  caecum,  and  the 
injection  was  made  directly  into  the  lumen.  This  procedure 
gave  distinctly  better  results  than  were  obtained,  even  under 
the  most  favorable  conditions,  by  other  methods  of  injection. 
The  explanation  for  the  high  percentage  of  infections  which 
was  obtained  probably  depends  upon  a  number  of  minor  fac- 
tors. Other  strains  of  entamoeba?  are  under  investigation  at 
present  and  the  discussion  of  this  procedure  will  be  reserved 
for  a  subsequent  communication. 

The  first  strain  of  dysentery  with  which  we  worked  occurred 
as  an  initial  attack  in  a  negro,  who  had  contracted  dysentery 
in  Xorth  Carolina  with  a  history  of  three  months  duration. 
Duplicate  injections  of  about  3  cc.  each  of  a  bloody  mucous 
stool  rich  in  trophozoites  were  made  into  the  caecum  by  lapa- 
rotomy, in  an  adult  eat  and  a  half-grown  kitten.  After  an 
incubation  period  of  seven  days,  both  animals  became  acutely 
infected.  The  adult  cat  developed  a  mucous  diarrhoea  with 
very  large  amoeba?  and  death  resulted  after  sixteen  days.  The 
kitten  showed  a  bloody  dysentery  with  smaller  organisms,  and 
lived  for  nineteen  days.  Subinoculations  were  made  from 
both  animals  immediately  after  death  by  injections  into  the 
caecum  in  four  animals.  In  all  four  death  occurred  promptly 
in  one  to  five  days  from  peritonitis,  accompanied  usually  by 
septicaemia. 

A  little  later  a  second  case  of  dysentery  was  admitted  to  the 
hospital.  This  was  an  acute  relapse,  the  original  infection 
having  been  contracted  in  the  Philippines  a  year  and  a  half 
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sly.    I  ►  1 1  r  i  1 1  lt  the  first  fourteen  months  of  the 
then  had  been  several  acute  relapses  with  compli 
of  symptoms  to  the  interim.    He  was  then  treated  with 
tine  and  temporarily  relieved.    After  four  months  he  returned 
to  tho  hospital  in  another  acute  attack.     Emetine  treatment 

.  and  the  patient  bad  been 
grain,  hypodermically,  daily  for  three  days  before  th< 

itained  from  which  the  first  animals  were  

In  commencing  the  propagation  of  this  strain  especial 
timi  was  given  to  the  following  features: 

1.  Subinoculation  from  animal  to  animal  at  the  first  ap 
pearance  of  clinical  symptoms  in  preference  to  waiting  for  the 
death  of  the  animal  or  lill   the   later  stages  of  the   in 

-  lection  of  suitable  temperature  and  diluting  agents  in 
the  handling  of  the  infective  material. 

lion  of  kittens  (half -grown  or  younger) 
than  adult  animals. 

I.  The  injection  of  tin1  infective  material  directly  tl 
the  lumen  of  the  bowel  into  the  caecum  in  addition  to  the 
injections  by  rectal  tube. 

letaila  of  this  routine  wen-  comparatively  simple.     \- 
the  transfers  were  made  at  the  first  appearance 
_■■-  in  an  infected  individual. 
fresh  material  was  used  for  injection.     r.-ually  not  mi 
one  hour  elapsed  from  the  timi  btained 

till  the  injection  of  all  animals  was  completed.     When  the 
not  made  at  the  beginning  of  the  infection  the 
animals  were  usua  I  in  preference  to  wail 

ortem  material.     The  contents  of  the  lumen 
bowel  when  faecal  or  purulent   were  discarded   ami 

itained  by  scraping  the  mucosa  of  the  intestine.     In 
injected   material  consist) 
exclusively    either   of   blood    ami    mucus    with    little    or   no 
illation  with  fasces  ami  w  ith  relal  i 
opic  examination.     Trop 
illy  in  large  numbers  in  all  the  material  which  was 
:  aid  were  not  infrequently  accompanied  b)  m 
the  intracsecal  inj©  tions  il  wa 

inn.  us  ami  blood  i  ould   be 
of  moderate  bore,  pn>\ ided   thai 

ded  without  emulsifying  in  tap  water  or  in  0 
ition   in  tap  wa: 
win-  di  '  mi 

left  intact,  for  it  was  found  on  micr pi<  al  examii  at 

preserved  hitter  in  the  fluid  in 
ody   than    in   any 
i  .\ hich  were  tried  were  tap  wab  r  i 

■  !  teclvnically  pure  sodium  chloride  in  tap  wafa  r 
I,  ii.  I  ami  il..*.  per  cent  dilut  • 

specimens  of  hi |  ami  mucus  from  the 

•  ■!  w  ithout  tin-  addition  of  ai 
diluting  fluii 

ami    0.5    p. 
optimum   con.  .nt  rat  ion 
narrow  limits  according  to  the  naturi 


the  amoeba)  were  found.    Furtl  and  that,  in 

ance  w  ith  t  on  of  other  I 

though   I.--  eil   their  vitality  i   riM.m 

temperati 20  C.  than  at  in<  ubator  t.  i 

Young  an 
than  a. |ult-.     The  younj  out   100 

grams  ani  itibility 

varied  directly  with  tlic  age  and 
optimum  susceptibility  occurred   in 

half-grow  n  as  ha-  b  I  into  the 

caecum  were  used  more  particularly  for  the  injection  of  a. lull 
animals  an. I  in  the  early  transfi 

injection  by  high  rectal  tube  proved  to  he  more  suitable  than 
the  mt  ra  caeca  I  inoculat  ii 

The  following  observations  were  kept  as  a  rout 

1.  Examination  of  the  material  which  was  injii  ted  b" 
an.!  stained  preparatio 

".'.   Determinati i  the  incubation  period. 

;  ions  upon  the  course  of  the  infection  in  animals 
and  when  possible  stain. '.1  preparations  ..t  amc 
late  in  the  i  infection 

I.  Determination  of  the  occurrence  of  !■ 
with  especia '  i he  cause  of  death  in  fatal  infi 

For  the  Btained  preparations  the  mat.  rial  wa-  fixed  by  the 
w.-t  method,  and  carried  wet  throughout  the  entire  pn 
staining  and  mounting.    The  technique  was  essentially  that 
used    by   Walker.1     -  ■  re   made   b  out   the 

material  on  cover  Blips 
the  specimens  wen  read  in  this  mam.' 

were  fin  it    in  a   little   tap  wat.  r  or  iu 

-alt  solution  in  tap  water.     Thi 

. t's  fluid  fo  d  then 

over  ni 

t.-n-.-h   in   Delafield's  ha?matoxylin  for  ten  to  thirty  minutes 

and  washed 

nation.      Ti- 
nt   and    absolute  i    tl"  n 
mounted  ii 

.  uh. in. 
.  linical 
blood  . 
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oculation,  the  infection  appeared  as  an  acute  outbreak  charac- 
terized sometimes  by  a  day  in  which  one  or  more  soft  stools 
were  passed,  followed  within  a  day  by  the  discharge  of  both 
blood  and  mucus,  and  the  presence  of  numerous  active  amoebae. 
Whenever  possible,  this  first  discharge  of  blood  and  mucus  was 
used  for  inoculation. 

Blood  cultures  were  made  by  aspiration  from  the  heart 
according  to  the  usual  routine  when  the  animals  appeared  ill, 
when  they  were  sacrificed,  or  at  the  time  of  death.     Septi- 
caemia was  encountered  just  before  death  in  the  majority  of 
instances.     In  the  early  inoculations  by  laparotomy  into  the 
caecum  there  was  no  difficulty  whatever  from  peritonitis  after 
the  puncture  of  the  caecum  even  when  a  large  syringe  needle 
was  used  and  the  injected  material  was  rich  in  faecal  matter. 
Subsequently,  peritonitis  became  extremely  difficult  to  avoid 
although   the   injected   matter   consisted   macroscopically   of 
blood  and  mucus  and  a  small  needle  was  used  followed  by 
careful  cautery  of  the  puncture  wound. 

Effect  on  the  Clinical  Course. — The  general  results  which 
we  obtained  with  this  strain  were  somewhat  unexpected.    The 
entamoeba?,  instead  of  losing  their  pathogenicity  after  several 

stained  preparations  provided  these  are  made  from  suitable 
characteristic  specimens.     This  strain  after  passage  through 
kittens  showed  no  deterioration  in  the  organisms  in  regard  to 
size,  motility,  staining  reactions,  and  structure  of  the  nucleus. 
Encystment  frequently  occurred  with  the  four  nucleated  cyst 
predominating,  but  the  vegetative  forms  were  always  present 
in  excess  of  the  cysts.    On  the  other  hand,  however,  there  were 
numerous  opportunities  for  obtaining  degenerated  types  cor- 
responding to  those  described  by  Hartmann  '•  e-  and  by  Dar- 
ling.1- c-     The  organisms  often  became  much  less  typical  in 
chronic  cases  of  long  standing  and  in  acute  cases  when  bacterial 
complications  developed  such  as  a  bacteriaemia  or  a  purulent 
bacterial  enteritis.     Moreover,  degenerative  forms  were  fre- 
quently found  in  stools  which,  though  freshly  obtained,  had 
often  remained  for  some  hours  in  the  lumen  of  the  intestine 
where   the   entamoeba?   were    extensively    contaminated    with 
faeces  and  were  subject  to  bacterial  fermentation  and  various 
deleterious  influences.     When  such  animals  were  sacrificed, 
typical  entamoeba?  were  found  higher  up  in  the  intestine  or  in 
the  scrapings  from  the  mucosa.    In  this  connection  it  may  be 

passages,  increased  remarkably  in  virulence.    The  incubation 
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period  in  the  four  animals  used  for  the  first  three  passages 

was  almost  exactly  six  days  with  a  duration  of  the  disease 

/ 

lasting  as  long  as  six  and  a  half  weeks.    These  periods  were 

/  z 

/ 

shortened  until  in  the  sixth  passage  an  incubation  period  of 

tig 

two  and  three-quarter  days  was  obtained,  with  death  occurring 

Is? 
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one  day  later.     Not  only  did  the  virulence  increase,  but  the 

oil 

trophozoites,  instead  of  diminishing  in  size   to  the  minute 

=il 

race  which  has  been  described,  remained  active  and  vigorous 

without  any  suggestion  of  degenerative  changes.     The  strain 

Us. 

became  so  active  that  it  was  not  a  simple  matter  to  insure  its 
continuation.    A  comparatively  large  number  of  animals  were 
required  to  avoid  absolutely  the  possibility  of  the  loss  of  the 
strain  through  accident.     On  some  occasions  as  many  as  six 
or  seven  animals  were  required  to  insure  a  single  passage. 

It  soon  became  apparent  that  the  changes  in  virulence  and 
morphology  which  had  been  described  as  occurring  constantly 
upon  subinoculation  of  entamoeba?  did  not  apply  to  this  strain. 
When  this  was  well  established  the  number  of  animals  used 
for  any  one  passage  was  reduced  to  two  or  three.    After  eleven 
successive  passages  had  been  secured  the  strain  was  allowed  to 
die  out.     All  of  the  infected  animals  reacted  typically — both 
clinically  and  pathologically;  the  morphology  of  the  entamoeba- 
found  in  them  was  characteristic.     Tin'  incubation  period  in 
the  ninth,  tenth  and  eleventh  passages  in  a  total  of  five  animals 
ranged  from  five  to  nine  days.  This  return  to  the  longer  incuba- 
tion period  was  perhaps  due  in  part  to  the  continued  passage  of 
the  strain  by  rectal  injections  rather  than  by  direct  inoculation 
into  the  caecum,  but  also  to  the  use  of  material  taken  several 
hours  post  mortem.     The  accompanying  diagram    (No.   1) 
shows  some  of  the  essential  features  of  the  successful  inocu- 
lations. 

Effect  on  the  Entamoeba. — Morphologically,  the  typical  or- 
ganisms show   no   degenerative   changes   either    in    fresh    or 
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Diagram  1. 

This  diagram  includes  the  average  incubation  period  of  all  ani- 
mals used  in  each  generation  except  two  adult  cats.    These  were 
not  included  because  adults  are  known  to  be  unfavorable  subjects 
with  longer  incubation  periods  and  do  not  offer  fair  comparison 
with  the  incubation  period  of  younger  and  more  susceptible  ani- 
mals which  were  used  in  the  other  inoculations. 

noted  that  some  of  the  degenerations  described  by  Darling 
occurred  in  specimens  which  were  obtained  post  mortem.    The 
accompanying  plate  illustrates  typical  specimens  of  organisms 
obtained  from  the  patient,  and  from  the  eleventh  passage  in 
cats.    Small  degenerative  forms  occurring  in  the  second  pas- 
sage are  also  included.      Biologically,   there  was  a   definite 
increase   in   the   virulence   of   this   strain  which  was   shown 
principally  by  the  progressive  shortening  of  the  incubation 
period  in  the  successive  passages. 

There  were  two  conditions  which  were  especially  difficult  to 
control;  namely,   (1)   bacterial  infection,  and   (2)   in  a  few 
animals,  the  failure  of  the  amoeba?  to  infect  even  under  opti- 
mum conditions.    The  accompanying  diagram  (No.  II)  shows 
the  total  number  of  animals  used  in  the  individual  passages 
with  the  general  result  in  each  case.    Table  I  gives  the  details 
of  the  animals  which  became  infected  and  Table  II  those  which 
did  not  become  infected.    More  complete  protocols  are  given  at 
the  end  of  the  paper. 
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of  some  of  the  animals  resulted  in  a  general  septicaemia. 
Frequently  this  septicaemia  was  fatal  before  the  incubation 
period  of  the  entamoeba?  had  expired.  This  behavior  was  rare, 
however.  In  the  majority  of  animals  no  septicaemia  occurred 
until  after  the  development  of  lesions  in  the  intestine.  In  no 
case,  however,  did  an  animal  die  of  an  uncomplicated  amoebic 
infection,  but  in  all  fatal  cases  there  was  a  secondary  septi- 
caemia. This  invasion  was  not  only  secondary,  as  a  rule,  to 
the  amoebic  infection,  hut  it  often  came  on  very  late;  the 
blood  culture  was  sterile  in  one  instance  only  when  taken  in 
an  advanced  stage  of  the  dysentery.  The  bacteremia,  there- 
lure,  though  a  secondary  factor,  is  important  in  its  bearing 
upon  the  cause  of  death  in  this  series  of  animals. 

It  was  also  noted  repeatedly  that  the  development  of  septi- 
caemia, or  of  extensive  peritonitis,  resulted  in  a  failure  of  the 
entamoeba?  to  cause  infection.  This  is  mentioned  on  account 
of  its  direct  bearing  upon  the  possible  explanation  of  the  loss 
of  the  strain  reported  by  Wenyon.  In  one  of  his  animals  the 
protocol  records  the  development,  not  only  of  septicaemia,  but 
of  pyaemia.  We  have,  therefore,  in  this  strain  reported  by 
Wenyon  and  in  the  two  strains  reported  in  this  paper,  examples 
of  the  frequency  and  importance  of  the  secondary  invasion  by 
bacteria.  The  records  of  the  strains  propagated  by  Werner 
and  Darling  do  not  give  any  information  in  regard  to  the 
influence  of  the  accompanying  bacteria. 

On  account  of  the  importance  of  this  secondary  invasion, 
the  various  bacteria  obtained  at  blood  culture  were  studied  to 
determine  whether  one  or  several  species  were  carried  over  into 
the  blood  in  any  given  individual  and  whether  a  single  strain 
was  carried  through  all  the  animals  or  whether  several  species 
were  involved.  An  examination  of  all  the  cultures,  exce] 
from  the  second  to  the  ninth  passage,  inclusive,  showed  a  pure 
culture  of  a  single  organism.  This  was  a  small  streptococcus 
forming  short  chains  and  producing  identical  culture  reactions 
on  ordinary  media.  In  one  animal  of  both  the  third  and 
fourth  passages,  the  cultures  contained  a  bacillus  in  addition 
to  the  usual  streptococcus. 

As  regards  the  second  source  of  difficulty  it.  has  been  an 
almost  universal  experience  that  not  infrequently  infection 
fails  to  take  place  even  under  the  most  favorable  conditions. 
Thus,  when  a  series  of  young  kittens  are  inoculated  with  fresh 
blood  and  mucus  rich  in  trophozoites  and  cysts,  a  certain 
number  of  them  will  frequently  escape  infection.  The  ex- 
planation of  this  has  not  been  investigated  rigidly,  but  it  is 
apparently  due  to  a  variety  of  self-evident  accidental  eircum- 
rather  than  to  a  natural  insusceptibility  of  these 
individuals. 

Relation  to  the  General  Laws  Governing  Infectious  Pro- 
cesses.— This  strain  of  entamoebas,  instead  of  constitul 

ion,  conforms  to  the  general  laws  governing  infectious 
processes.  It  serves  to  illustrate  very  well  certain  features  of 
infectious  diseases  which  are  especially  characteristic  of  the 
protozoa.  Tlu  onset  of  the  disease  was  acute.  The  course  ter- 
minated fatally  in  the  first  attack  or  became  chronic.  It  did 
not  run  an  acute  self-limited  course,  ending  in  death  or  com- 
plete recovery,  such  as  occurs  in  some  bacterial  diseases  and 


certain  conditions  of  unknown  etiology;  e.  g.,  Asiatic  cholera 
and  yellow  fever.  There  was  no  evidence  from  the  clinical 
symptoms  that  one  attack  of  dysentery  conferred  any  immu- 
nity. When  the  condition  of  a  carrier  was  developed,  the  in- 
fected individual  did  not  enjoy  freedom  from  symptoms,  but 
was  subject  to  acute  relapses.  As  with  many  bacterial  and 
protozoan  parasites,  the  rapid  passage  of  this  strain  through 
a  series  of  individual-  produced  an  increase  in  its  virulence. 
The  original  incubation  period  of  six  days,  which  was  required 
for  the  production  of  bloody  mucous  stools  containing  motile 
amoeba?,  was  shortened  to  two  and  three-fourths  days  by  five 
passages.  The  total  course  of  the  disease  from  the  time  of 
inoculation  was  shortened  in  this  instance  to  four  days.  This 
shortening  was  due,  in  part,  to  the  early  development  of  bac- 
teremia and  an  increase  in  the  virulence  of  the  accompanying 
bacteria.  There  was  nothing  which  suggested  in  any  way 
that  the  early  appearance  of  amoebae  in  the  bloody  mucous 
discharges  could  be  connected  with  changes  in  the  bacterial 
flora  of  the  intestine.  It  is  to  be  assumed  that  the  exact  de- 
tails of  behavior  would  vary  with  the  individual  strain.  Thus. 
if  a  less  virulent  strain  from  a  chronic  case  were  injected  into 
adult  animals,  there  would  surely  be  a  smaller  percentage  of 
infections  with  less  severe  symptoms,  and  some  strains  might 
be  comparatively  difficult  to  propagate.  Nevertheless,  we  feel 
thai,  under  favorable  conditions,  the  general  rule  will  be  that 
tlic  passage  of  a  strain  will  not  be  self-limited.  Indeed,  it 
would  In:  ill'  considerable  interest,  epidemiologically,  if  amoebic 
infection  in  susceptible  animals  died  out  after  a  few  passages 
from  one  individual  to  another.  If  this  were  proved  to  be 
true,  then  amoebic  dysentery,  upon  introduction  in  a  suscepti- 
ble species  in  an  uninfected  zone,  would  almost  necessarily  die 
out  of  itself,  instead  of  becoming  endemic. 

Correlation  with  Previous  Results. — The  increase  in  viru- 
lence in  this  strain  after  a  comparatively  short  number  of 
passages  does  not  exclude  tlic  possibility  that  a  long  continued 
passage  through  a  great  many  animals  might  attenuate  the 
virulence,  as  sometimes  happens  in  the  case  of  trypanosomes 
for  example.  The  conclusion,  however,  is  definitely  refuted  m 
this  instance,  that  the  entire  strain  necessarily  undergoes 
morphological  degenerations  in  that  the  virulence  is  lost,  and 
that  a  strain  dies  out  after  at  most  from  four  to  six  pas 
The  question  arises  as  to  whether  this  strain  constitutes  an 
exceptional  ease  or  whether  it  represents  the  typical  behavior 
of  the  pathogenic  entamoeba?.  An  examination  of  the  condi- 
tions governing  the  infection  suggests  that  it  is  possible  to 
correlate  these  apparently  contradictory  results.  The  conclu- 
sion that  the  passage  of  dysentery  is  self-limited  is  based  upon 
two  considerations:  namely,  that  the  parasites  lose  their  viru- 
lence -inee  the  animals  fail  to  become  infected,  and  that  the 
morphology  of  the  amcebae  shows  degenerative  changes,  in 
regard  to  the  failure  to  infect,  it  must  he  remembered  that 
several  explanations  as  well  as  loss  of  virulence  suggest  them- 
selvi  s.  In  the  first  place  the  infection  by  feeding  or  by  inocu- 
lation per  rectum  is  extremely  uncertain.  The  most  unfavor- 
able results  are  reported  by  Walker."  in  Manila  ;  with  optimum 
infective  material,  no  symptoms  and  no  parasitization  occurred 
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in   thirteen    animals    representing    '  ie    un- 

certainty of  feeding  experiments  and  of  injections  per  rectum 
as  compared  with  the  din  through  the  wall  of  the 

cecum  may  account  for  Bome  of  the  failui 

The  effect  of  the  bacteria  which  happen  to  aco 
entamoeba  is  striking.     In  both  of  the  .-trains  reported  in  tin- 
paper  and  in  that  reported  by  Wenyon  it  lias  proven  a  trouble- 
some factor.     An  examination  of  diagram  No.  II  wil 
how  easily  tin-  .-train  might  have  been  lost  purely  ' 
the  effect  of  the  accompanying  bacteria.     In  two    i 
crucial  stages,  it-  |  tided  on  the  results  in 

animal,  although  considerable  precaution  had  beeu  ta 
secure  a  Dumbei  ected  animals.     It  i-  not  Lm 

that  the  selection   of  material  at  the  onset  of  Bymptoms   is 
advantageous  both  on  account  of  active 

amoeba?  that  are  obtained  and  also  because  the  bacteria  are 
somewhat  less  abundant. 

In  r>.  -  which  havi 

emphasized  particularly  by  Darling,  it  is  ootewortl 
these  n  -  in  part,  upon  whether  the  entamo 

studied  at  tl  •  late  in  the  course 

disease  after  the  infection  has  become  subacute  or  < 
It  is. quite  possible  thai  nued  growth  in  oi 

with  the  possibility  of  specific  reaction  on  the  part  of  tl 
may  produce  changes  in  the  infecting  organisms,  whei 
rapid  passage  from  tible  animal  to  another 

not   am  pportunity    for   tin-   developmi 

ehanges.    Thus,  in  some  anin 
were  perfectly  typical  at  the  ■  mptoms,  but 

tively  amoeboid.     M 
frequently  hi 

■ 
small  d<  forms,     li  was  evident  that  tin-  . 

the  stool  in  the  lumen  of  the  bowel  undei 

could  usual!  d.    Thus,  there  are  man; 

in   an   animal    which    may    result    in    thi 
It  mu-t  be 
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3.  Eectal  injections  of  trophozoites  have  proven  definitely 
less  effective  than  direct  inoculation  through  the  wall  of  the 
caecum  into  the  lumen. 

4.  The  degenerative  changes  in  morphology  of  entamoeba 
which  have  been  described  can  be  explained  in  part  by  the 
(a)  long  period  which  the  specimens  may  have  remained  in 
the  bowel  before  they  were  examined  and  by  (b)  the  com- 
paratively late  stages  of  infection  at  which  the  specimens  were 
selected.  In  view  of  these  considerations,  we  feel  that  the 
previous  failures  were  due  to  accident,  and  not  to  any  inherent 
changes  occurring  in  the  entamoebas  upon  subinoculation. 

PROTOCOLS  OF  ANIMALS  USED. 

>  ikst  Passage. 

Oct.  6.  Cat  I.  %  grown.  Intracaecal  injection  with  stools  from 
patient.  Oct.  11:  Typical  dysentery  with  many  amoebae.  Oct.  15: 
Sick:  continued  bloody  stools.  Sacrificed:  Gut  normal  except  the 
rectum  which  was  filled  with  bloody  mucus;  no  gross  ulceration 
present. 

Second  Passage. 

Oct.  15.  Cat  II.  Vz  grown.  Intracaecal  injection  from  Cat  V. 
Oct.  21:  Typical  dysentery  with  many  amoebae.  From  Oct.  21  to 
Nov.  7  stools  soft,  no  mucus,  blood  or  amoebae.  Nov.  T:  Typical 
bloody  mucous  stools  with  many  amoebae.  Nov.  29:  Coma;  death. 
Autopsy:  Large  intestine  showed  diffuse  inflammation  with  many 
motile  amoeba?.    Large  liver  abscess. 

Oct.  15.  Cat  III.  %  grown.  Intracaecal  injection  from  Cat  V. 
Oct.  21:  Bloody  and  mucous  stool.  Oct.  21  to  Nov.  7:  Stools  soft; 
no  mucus,  blood  nor  amoebae.  Nov.  7:  Bloody  mucous  stools  with 
amoebae.  Nov.  16:  Death.  Autopsy:  Slight  subcutaneous  infec- 
tion. Circumscribed  ulceration  with  blood  in  lower  2  inches  of 
large  intestine.    Blood  culture  from  heart  positive. 

Third  Passage. 

Oct.  21.  Cat  IV.  Yz  grown.  Intracaecal  injection  from  Cats 
II  and  III.  Oct.  27:  Typical  dysenteric  stools  with  many 
amoebae:  continued  until  death.  Oct.  31:  Died.  Autopsy:  Ulcera- 
tion of  lower  end  of  colon  with  mucus  and  blood  containing  active 
amoebae.    Blood  culture  positive. 

Fourth  Passage. 

Oct.  27.  Cat  V.  %  grown.  Intracaecal  injection  from  Cat  IV. 
Nov.  1:  Died  suddenly.  Autopsy:  Entirely  negative.  Blood 
culture  (heart)  positive. 

Oct.  27.  Cat  VI.  %  grown.  Intracaecal  injection  from  Cat  IV. 
Oct.  31:  Died.  Autopsy:  Negative  except  for  few  amoebae  found  in 
stained  preparation  of  rectal  contents.  Blood  culture  (heart) 
positive. 

Oct.  2S.  Cat.  VII.  Adult.  Intracaecal  injection  from  Cat.  IV. 
Nov.  5:    Died.    Autopsy:    General  peritonitis. 

Oct.  31.  Cat  VIII.  Intracaecal  injection  from  Cat  IV.  Nov.  7: 
Died.     Autopsy:    General  peritonitis. 

Oct.  31.  Cat  IX.  Rectal  tube  injection  from  Cat  IV.  Nov.  6: 
Typical  dysentery  with  blood  and  mucous  stools  and  many  amoebae. 
Nov.  7:  Sacrificed.  Autopsy:  Lower  colon  and  rectum  filled  with 
bloody  mucus  containing  many  amoebae.  Blood  culture  (heart) 
positive. 

Oct.  31.  Cat  X.  Rectal  tube  injection  from  Cat  IV.  Nov.  7: 
Blood  and  mucous  stool.  This  cleared  up  and  animal  remained 
perfectly  well  until  sacrificed  in  February.  Feb.  2:  Sacrificed. 
Autopsy:    Entirely  negative. 


Fifth  Passage. 

Nov.  7.  Cat  XI.  Adult  Intracaecal  injection  from  Cat  IX. 
Nov.  10:    Sacrificed.    General  peritonitis. 

Oct.  7.  Cat  XII.  Vi  grown.  Intracaecal  injection  from  Cat 
IX.  Nov.  12:  Typical  dysentery  with  blood,  mucus  and  numer- 
ous amoebae  in  stools;  continued  until  death.  Nov.  16:  Died. 
Autopsy:  Marked  swelling,  thickening  and  ulceration  of  lower 
3  in.  of  large  bowel.  Contents  consist  of  blood  and  mucus  with 
innumerable  amoebae.    Blood  culture  (heart)   positive. 

Nov.  7.  Cat  XIII.  Vz  grown.  Rectal  tube  injection  from  Cat 
IX.  Nov.  11:  Typical  dysentery  with  many  amoebae.  Nov.  12: 
Died.  Autopsy:  No  gross  lesions  in  bowel.  Contents  consisted 
of  blood  and  mucus  with  many  amoebae. 

Sixth  Passage, 

Nov.  12.  Cat  XIV.  J/2  grown.  Intracaecal  injection  from  Cat 
XII.  Nov.  17:  Typical  stools  with  few  amoebae.  No  further  symp- 
toms noted.     Jan.   IS:     Died.     No  autopsy. 

Nov.  12.  Cat  XV.  %  grown.  Intracaecal  injection  from  Cat 
XII.  Nov.  16:  Died.  Autopsy:  Extensive  subcutaneous  abscess: 
general  peritonitis. 

Nov.  12.  Cat  XVI.  %  grown.  Rectal  tube  injection  from  Cat 
XII.  Similar  injection  repeated  on  Nov.  13.  No  symptoms  noted, 
no  amoebae  found.     Died  in  January.     Autopsy  negative. 

Nov.  16.  Cat  XVII.  %  grown.  Rectal  tube  injection  from  Cat 
XII.  Nov.  19:  Typical  dysenteric  stools  with  many  amoebae:  con- 
tinued until  Nov.  25.  Dec.  12:  Autopsy:  Colon  negative;  purulent 
pericarditis  and  empyema. 

Nov.  16.  Cat  XVIII.  ti  grown.  Rectal  tube  injection  from  Cat 
XII.  Nov.  19:  Typical  dysentery  with  many  amoebae.  Nov.  20: 
Died.  Autopsy:  Thickening  and  ulceration  in  rectum.  Blood 
culture  (heart)  positive. 

Nov.  16.  Cat  XIX.  %  grown.  Intracaecal  injection  from  Cat 
XII.    Nov.  17:     Died.     Autopsy:     General  peritonitis. 

Nov.  16.  Cat  XX.  %  grown.  Intracaecal  injection  from  Cat 
XII.  Nov.  17:  Died.  Autopsy:  General  peritonitis;  colon  con- 
tains mucus  and  slight  amount  of  blood  with  many  amoebae. 

Seventh  Passage. 

Nov.  17.  Cat  XXI.  ys  grown.  Rectal  tube  injection  from  Cat 
XX.  Nov.  20:  Typical  dysentery  with  amoebae.  Died  in  late 
afternoon.    Autopsy  negative.    Blood  culture  positive. 

Nov.  19.  Cat  XXII.  ys  grown.  Rectal  tube  injection  from  Cat 
XVIII.  Dec.  S:  No  dysentery  nor  amoebae.  Died.  Autopsy 
negative. 

Nov.  19.  Cat  XXIII.  i  s  grown.  Rectal  tube  injection  from  Cat 
XVII.  Nov.  22:  Typical  dysentery  with  many  amoebae.  Nov. 
23:  Killed.  Superficial  ulceration  over  rectal  mucosa  with  many 
amoebae.     Blood  culture  negative. 

Nov.  19.  Cat  XXIV.  Adult.  Rectal  tube  injection  from  Cat 
XVII.  Dec.  8:  Typical  dysentery  with  many  amoebae.  Jan.  14: 
Died.    Autopsy  negative. 

Eighth  Passage. 

Nov.  23.  Cat  XXV.  ;£  grown.  Rectal  tube  injection  from  Cat 
XXIII.  Nov.  26:  Typical  dysentery  with  active  amoebae.  Amoebae 
very  large  size.  Nov.  27:  Died.  Autopsy:  Rectal  ampulla  in- 
jected and  filled  with  bloody  mucus  containing  many  amoebae. 

Nov.  23.  Cat  XXVI.  ys  grown.  Rectal  tube  injection  from  Cat 
XXIII.  Nov.  26:  Dysentery  with  amoebae.  Dec.  2:  Died.  Au- 
topsy: Rectum  hyperaemic  with  ulceration.  Contents  showed  very 
numerous  amoebae. 

Nov.  23.  Cat  XXVII.  %  grown.  Rectal  tube  injection  from  Cat 
XXIII.  Nov.  26:  Animal  is  distinctly  sick — no  stool  examination 
recorded.  Dec.  1 :  Died.  Autopsy:  Marked  injection  with  swollen 
granulomatous  ulceration   of  mucosa  in   region   of  sigmoid   and 
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especially  over  the  rectum. 
Blood  culture  positive. 


Contents  shoved  many  t>  i 


Ni\ in  Pass 

t  XXVIII.     ]i  grown.     Rectal  tube  injection  from 
Cat    XXV.       Pec.    6:     Animal    sick:     stools    contain     n 

-      rificed.     Colon  com 
tained  much  pus  and  active  amcebse.     Mucosa  of  rectum 
and  swollen,  no  ulceration;  contents  here  contain  blood  and  mucus 
with   numerous  amiebs.     Blood  cultures  positive. 

Dec.  1.    Cat  XXIX.     :;i  grown.     Rectal  tube  Injection  fx< 

XXVII.  Dec.    16:      Bloody    stools      Dec.    26:      Distinct] 
numerous    bloody    stools      Dec.    28:      Died.      Auti  i 
hyperemia  of  rectal  mucosa:  contents  of  bowel  here  an 
No  microscopic  examination  for  amoebte  di  I 

Dec.  6.    Cat  XXX.     •»  grown.    Rectal  tube  injection  tro 

XXVIII.  Dec.  14:  Found  dead.  Autopsy:  Colon  hyperemic  with 
swollen  granulomatous  appearance  over  !•  ctai  mucosa.  Numerous 
dead  am 

Dec.  6.    Cat  XXXI.     'i  grown.    Rectal  tube  injection  it 
XXVIII.    Dec.  26:     Typical  dysenteric  stools.    Dec.  28:     Died.   An 
f  rectum:  no  ulceration. 

El  i  VI  M  it    PA88  \'.i . 

Dec.  11.    Cat  XXXII.    'K  grown.    Rectal  tube  injection  fr 
XXX      Dec.  19:     hysenteric  stools  containing  many  ainn  t 


22:  Typical  stools  contaii  kutopay: 

Hyperemia   and    B«  I    gut  at 

this  point  showed  mucus  and  blood  »it 
motile  an 
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THE  BLOOD-PICTURE  IN  HODGKIN'S  DISEASE. 
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GROUP  ONE. 


Case 

No. 

Sex. 

Age. 

Appai. 
dura- 
tion. 

Leuko- 
cyte 
count. 

N. 

E. 

B. 

S.L. 

L.L. 

L.M. 

Tr. 

I 
II 

M. 
M. 

F. 
M. 
F. 
M. 
M. 
M. 
M. 
M. 
M. 

21 
10 
40 

8 
64 

5 
31 
33 
33 
37 
17 

4  mos. 
1  yr. 

0  mos. 

5  mos. 
3  mos. 

5  mos. 
14  mos. 

6  mos. 
5  mos. 

18  mos. 
? 

7,500 
9,500 

51.2 

56.2 

36. 

59.4 

54.8 

54.4 

44.8 

64.2 

16.S 

70.4* 

60.4 

3.2 
8.6 
0.6 
4.6 
4.2 
2.4 
4.6 
0.4 
0.6 
1.8 
2 

1.6 
6.4 

0.2 

0.4 
0.4 
0.2 
0.4 
0.0 
1.4 
o.l 
0.6 

25.4 

16.4 

39.2 

21.8 

2(1 

22.6 

19.4 

16.4 

33.4 

10.6 

20.8 

10 
7.4 

10.6 
3.6 
9.8 
8.6 

13.4 
9.2 
3.8 
3.6 
6.2 

2.« 

1.6 
2.4 
2.4 
0.6 
0.4 
0.0 
0.2 

8.6 
11 
10.6 

V 

VII 

IX 

XIII 

9,900 
4,480 

4,200 
6,000 

10.2 
9.2 
9.4 

15.0 
9.2 

13.6 

XXI 

XXIII 

low 
10,000 

13.2 
9.8 

'Count  taken  with  recent  surgical  incision  still  unhealed. 
GROUP  TWO. 


XXII 
XXIV 

XXVI 


M. 

30 

. 

10,000 

79.4 

0.2 

0.4 

5.8 

3.4 

M. 

16 

18,000 

81.6 

0.6 

0.4 

4.2 

3. 

1.0 

M. 

M. 

33 

76.2 
84. 

1.4 
0.0 

0.6 
0.0 

7.6 
3.8 

1.0 

6. 

1.0 

14,300 

M. 
F. 

22 
33 

1  yr. 
1  yr. 

81.8 
85.4 

0.2 
2.8 

0.6 
0.0 

2.6 
3.2 

2.6 
0.4 

1.0 

0.2 

19,000 

F. 

52 

2  yrs. 

100,000 

89.2 

0.0 

0.0 

2.4 

1.0 

0.6 

F. 

20 

1  yr. 

9,000 

84.4 

1.2 

o.o 

2.2 

4.2 

0.4 

F. 

34 

t 

12,400 

85.8 

0.2 

0.4 

4.4 

3.2 

0.6 

F. 

38 

2  vrs. 

22,000 

82.6 

2. 

0.0 

6.2 

2.4 

0.0 

F. 

24 

1  yr. 

20,000 

90.4 

0.4- 

0.0 

2.1 

1.4 

0.0 

F. 

22 

6,200 

78. 

2.6 

1.2 

4.4 

0.2 

0.0 

M. 

27 

7  mos. 

41, hi  HI 

84. 

1.6 

0.0 

8.8 

0.4 

11.2 

K 

IV 

4  mos. 

72.0 

0.9 

0.4 

15.3 

3.0 

n.  1 

*  Over  1  year.  t  10  months.  (  ?) 

N.  =  Neutrophile,  E.  =  Eosinophil,  B.  =  Basophile,  S.  L.=  Small  Lymphocyte, 
L.  h.—  Large  Lymphocyte,  L.  M.  =  Large  Mononuclear,  Tr.=Transitional. 

t  Case  XXV  was  apparently  counted  in  a  transition  from  the  early  to  the  late 
blood-picture.  Later  counts  show  an  increase  in  neutrophiles  to  78. 47c  and  a  decrease 
in  lymphocytes  to  7.6%. 

tirely  clear.  While  the  primary  blood-picture  is  usually  found 
in  cases  of  relatively  short  duration,  and  with  comparatively 
localized  lesions,  there  are  enough  exceptions  in  the  series  to 
indicate  that  these  are  not  the  sole  factors.  If  it  were  pos- 
sible to  examine  every  gland  in  every  case  one  might  find  a 
pathological  explanation  for  the  change.  Glands  from  two 
of  the  cases  with  the  sharpest  leukocytosis  indicated  that  in 
these  the  disease  was  progressing  more  intensely.  There  was 
more  necrosis  and  a  marked  infiltration  of  the  gland  and  sur- 
rounding tissue  with  neutrophile  leukocytes.  As  a  result  of 
the  bacteriological  investigations  of  Dr.  Yates  and  myself,3  I 
was  on  the  point  of  accepting  the  possibility  that  complicat- 
ing infection  with  staphylococci  might  be  responsible  for  this 
increased  intensity  of  reaction  when  cultures  from  several 
glands  in  a  very  recent  case  with  such  a  picture  gave  only 
the  diphtheroid  organism.  Inoculation  of  monkeys  with  the 
diphtheroid  organism  has  produced  the  primary  blood-picture, 
with  a  slight  tendency  toward  the  secondary  picture  in  one 
monkey,  inoculated  with  an  organism  of  increased  virulence. 
Pathological  study  of  these  experimental  lesions  indicates 
strongly  that  while  necrosis  of  lymphocytes  leads  to 
taxis  for  eosinophiles,  the  necrosis  of  the  proliferated  en- 
dothelioid  cells  and  fibroblasts  leads  to  positive  chemotaxis 
for  neutrophiles.  Thus,  in  the  eases  with  greater  intensity 
of  the  process,  we  have  the  neutrophile  leukocytosis.  ' 

Turning  to  the  other  changes  in  the  differential  count,  the 
most  striking  feature,  as  indicated  in  the  earlier  paper,  is  the 
increase   in    the    so-called    transitional   leukocyte — the    large 
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mononuclear  cell  with  indented  or  lobed  nucleus,  abundant 
protoplasm  and  fine  azurophile  granulation  with  Wrighfs 
stain.  These  cells  are  absolutely  increased  in  all  cases,  and 
relatively  increased  in  all  except  those  with  well  marked 
leukocytosis;  and  even  in  these  latter  cases  the  transitionals 
are  the  most  numerous  cells  except  the  neutrophiles.  Thus, 
in  the  group  of  cases  with  the  primary  picture,  one  finds 
the  percentage  varying  from  8.6  to  15,  as  opposed  to  a  nor- 
mal of  7.5;  while  in  the  secondary  group,  the  percentage 
is  above  normal  excepting  in  four  cases  with  a  relatively  sharp 
leukocytosis,  and  in  these  it  varies  from  4  to  5.4.  There 
seems  every  evidence  from  blood  counts  and  gland  sections 
in  a  variety  of  conditions  that  these  cells  are  derived  from  the 
cells  of  the  germinal  centers  of  lymphoid  tissue,  and  from 
cells  lying  upon  the  reticulum  of  the  lymph  cords,  and  not 
from  the  endothelial  lining  of  the  lymph  sinuses. 

The  lymphocytes,  except  for  a  moderate  increase  during 
the  first  few  months  of  the  disease  (35.4,  37.2,  49.8  per  cent), 
show  a  gradual  percentage  diminution,  until  in  the  later  cases 
they  vary  from  7.6  to  3.4.  Apparently  the  toxin  active  in 
the  disease,  in  small  doses,  leads  to  a  stimulation  of  lympho- 
cyte production,  but  in  large  doses  leads  to  their  destruction. 

The  circulating  eosinophile  cells  show  quite  a  variation  in 
number  in  the  different  cases.  This  seems  to  depend  chiefly 
upon  the  reactive  power  of  the  marrow.  The  chemotactic 
substance  which  attracts  the  eosinophile  to  the  glands  ap- 
pears to  be  some  product  resulting  from  the  destruction  of 
lymphocytes.  Even  in  the  early  phase,  when  this  destruc- 
tion is  relatively  slight,  and  there  is  chiefly  proliferation 
of  lymphocytes,  the  normal  marrow  does  not  seem  able  to 
compensate  and  there  is  a  circulatory  deficiency.  Later,  in 
the  well  established  cases,  even  with  greater  demands',  marrow 
compensation  is  usually  excessive,  and  there  is  a  moderate 
eosinophilia.  In  exceptional  cases  there  may  be  an  extreme 
eosinophilia  as  shown  by  a  blood  smear  sent  me  from  the 
medical  laboratory  of  the  Johns  Hopkins  Hospital,  in  which 
there  was  68  per  cent  of  eosinophiles  in  a  count  of  20,000, 
and  as  seen  in  Case  XII  of  this  series,  in  whom  on  one 
occasion  there  was  33  per  cent  of  eosinophiles  in  a  count  of 
30,000  leukocytes.  In  the  latter  case  a  rather  marked  skin 
reaction  to  the  X-ray  may  have  accounted  for  the  increase. 

The  basophiles  are  increased  in  very  early  cases,  but  later 
almost  disappear  from  the  circulation.  Basophiles,  as  well 
as  eosinophiles,  may  be  found  in  smears  from  the  lymph 
glands  in  Hodgkin's  disease.  This,  taken  with  the  blood 
counts  in  monkeys  inoculated  with  the  diphtheroid  organism, 
suggests  that  the  basophile  reaction  is  specific.  However, 
basophiles  appear  to  be  constantly  increased  in  chronic  naso- 
pharyngeal and  nasal  sinus  infections,  and  it  may  be  that 
such  infections  in  conjunction  with  the  primary  lesion  of  the 
disease,  lead  to  the  early  increase  in  Hodgkin's  disease. 

In  all  cases  the  great  increase  in  blood  platelets,  noted  in 
the  earlier  paper,  has  been  found,  and  with  the  increase  there 
are  always  abnormally  large  platelet  masses  and  pseudopodia. 

One  may  summarize  the  blood  finding  then  as  follows : 
throughout  the  disease  there  are  two  constant  features,  an 
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Gradual  improvement  under  treatment.  Increase  in  size  of  one 
gland  left  at  first  operation  in  March,  1913.  Removed.  Appar- 
ently well— 1914. 

BLOOD  COUNTS. 

Date.                 R.b.c.      W.b.e.     N.        E.       B.  S.L.  L.L.             L.M.      Tr. 

I\        I   '09 4,712, i      !l,50()      56.2      8.6      0.4  16.4                  7.4                    11.0 

I.  22, '10 ■'.'>". ''.MO      63.6      3.6      0.0  12.0  12.0                 2.0          6.8 

III.  12  ,'10 53.1  6.2  1.0  13.  16.  1.6  9.8 

\.       8,  'in 1,960, ''.Slid  53.2  5.2  0.4  27.8  4.  1.4  8.0 

II.  13,  '12 8,000  57.  4.4  0.2  27.4  I.  0.2  6.8 

VI.     3, '12 5,51)11,(1110      7,000  64.  4.  0.2  19.8  3.2  0.2  8.4 

III     10, '13     39.6  10.4  0.6  25.  10.4  1.0  13.0 

[X.    IS. '13 64.2  3.6  0.6  22.  1.8  0.0  7.8 

Note.— Recurrence  found  after  paper  was  in  press,  associated  with  return  of  blood 
picture  to  that  noted  earlier  during;  active  stage  of  the  disease. 

Case  III. — April  1,  1909.  Male,  white,  30.  Seen  2  weeks  after 
second  operation  for  glands  of  neck.  First  operation  6  months 
previous  at  Rochester.     Diagnosis,  Hodgkin's  disease. 

BLOOD  COUNTS. 
Date.  R.b.c.       W.b.c.     N.         E.        B.     S.L.    L.L.  L.M.      Tr. 

IV.  1, '09 4,560,000     10,000    79.4      0.2      0.4      5.8  3.4  10.8 

Case  IV  (Dr.  Tupper,  Eau  Claire,  Wis.). — February  5,  1910. 
Female,  white,  40.  Onset,  —  months  previous  in  right  inguinal 
glands.  Subsequent  involvement  of  left  inguinal,  left  axillary, 
left  and  right  cervical  glands.  Test  gland  shows  well-marked 
active  Hodgkin's  picture.    Death  in  October,  1910. 

BLOOD  COUNTS. 
Date.  N.  E.  B.       S.L.     L.L.    L.M.      Tr. 

II.  5, '10 36.  0.6        0.2      39.2       10.6      2.8      in. 6 

Case  V  (Dr.  Yates). — November  9,  1909.  Male,  white,  8  years. 
Enlargement  of  cervical  glands  began  5  months  previous  to  date. 
Left  inguinal  glands  also  enlarged.  Test  gland,  November  30, 
1909,  shows  hyperplastic  stage  of  lesion.  January,  1910,  cervical 
glands  removed.    October,  1910,  von  Pirquet  test  negative.    April, 

1911,  mucous  membrane  haemorrhages,  anaemia.    Died  January  10, 

1912.  Involvement  of  mesenteric  glands,  chylous  ascites,  wasting. 

BLOOD  COUNTS. 

Date.                   R.b.c.       W.b.c.  N.  E.  B.  S.L.  L.L.              L.M.      Tr. 

XI.     9, '09 9,900  59.4  4.6  0.4  21.8  3.6                    10.2 

X!.   30, '09 50.8  5.8  0.6  20.8  7.2                     8.§ 

II.     26, '10 5,000,000      5,000  55.2  1.4  0.4  22.4  9.2                  2.0          9.4 

IX.      7,  '10 5,16(1,000      8,700  59.4  1.  1.2  16.4  6.6                  5.           10. 4 

IV.    21, '11 3,456,000      4,800  63.2  1.8  1.  10.2  4.6                  1.4        17. g 

Transfused. 

IV.  24, '11 3,176,000      3,800      54.         6.8      0.2     17.8      4.8  1.8        14.6 

V.  2, '12 2,024,000      S.300      67.6      1.4       1.4      6.8      9.6  0.6        12.6 

Transfused. 

V.       5, '11 2,760,000      4,500      54.6      2.6      2.       18.8      7.6  0.6        13.8 

V.       9,  '11 3,200,000      4,000      50.8      4.         1.6    25.8      6.4  0.6        10.8 

Transfused. 

V.     10, '11 60.  9.8  0.6  8.2  6.8  0.4  14.2 

V.     13, '11 3,400,000      3,500  56.2  4.8  0.8  17.6  6.4  0.4  13.8 

V.     22, '11 3,712,000      3,400  55.8  3.2  0.0  19.8  3.6  1.2  16.4 

V.     29,  '11 3,080,000      3,600  56.4  3.4  1.6  18.  8.1  0.6  11.8 

VI  (Dr.  Sullivan,  Madison,  Wis.). — March  1,  1910.  Male, 
white,  16.  Left  cervical  glands  much  enlarged.  Marked  indura- 
tion of  neck.  Enlargement  noted  for  only  1  month,  but  the 
amount  of  sclerosis  in  test  gland  suggests  greater  duration.  March 
10,  wound  resulting  from  removal  of  gland  for  diagnosis  still  un- 
healed. May  13,  wound  healed  but  induration  of  neck  marked. 
Death  during  1911. 

BLOOD  COUNTS. 

Date.                                     W.b.c.       N.         E.  B.  S.L.  L.L.  L.M.  Tr. 

III.  10, '10 18, I     "i    6      0.6  0.4  4.2  3.  1.6  S.6 

V.     13, '10 27,(101)    80.6       1.0  o.i)  7.5  2.S  0.8  0.4 

Case  VII  (Dr.  Bennett,  Oregon,  Wis.). — January  5,  1910.  Fe- 
male, white,  64.  In  October,  1909,  general  glandular  enlargement 
with  clinical  diagnosis  of  Hodgkin's  disease.    Death  June  30,  1910. 

BLOOD  COUNTS. 
Date.  R.b.c.        W.b.c.      N.        E.        B.       S.L.     L.L.    L.M.      Tr. 

X.  24, '09 3,200,000      4, 4S0 

I.      5, '10 64.8      4.2       0.4      20.0      9.8       1.6        9.2 

Case  VIII  (Dr.  Yates). — Male,  white,  33.  Onset  in  March,  1907, 
with  supraclavicular  glandular  enlargement.  In  September,  1908, 
supraclavicular  and   left  axillary   glands  most  enlarged.     Some 


enlargement  of  right  cervical,  axillary  and  inguinal  glands.  Octo- 
ber 30,  1908,  excised  gland  shows  typical  and  advanced  Hodgkin's 
disease.    Death  occurred  May  20,  1909. 


BLOOD  COUNT. 


B.      S.L.      L.L. 


1.4      0.6      7.6 


L.M. 


Tr. 
8.2 


Case  IX  (Dr.  Yates).— October  3,  1910.  Male,  white,  5.  Marked 
enlargement  of  left  cervical  glands  of  5  months  duration.  Test 
gland  shows  well  marked  Hodgkin's  changes.  Death  from  shock 
at  operation. 

BLOOD  COUNT, 
i.e.         N.  E.  B.         S.L.        L.L.       L.M.     Tr. 


54.4 


2.4 


0.2 


Case  X   (Dr.  Yates). — Male,  white,  cervical  Hodgkin's. 
made  2  months  previous  to  death  of  patient. 


9.4 


Count 


N. 
84. 


0.0      0.0      3.; 


S.L.     L.L.  L.M. 


1.0       1. 


Case  XI  (Dr.  Baird,  Eau  Claire,  Wis.). — December  8,  1910. 
Male,  white,  22.  Enlargement  of  supraclavicular  gland  noted  one 
year  previous.  Axillary  glands  enlarged  at  date.  Test  gland  shows 
definite  Hodgkin's  picture. 


BLOOD  COUNT. 


S.L.  L.L.  L.M. 


.81.8      0.2      0.6 


Tr. 


Case  XII  (Dr.  Yates). — Female,  white,  33.  October,  1911.  En- 
largement of  the  right  cervical  and  axillary  glands  of  one  year's 
duration.  Test  gland  showed  a  picture  of  advanced  typical  Hodg- 
kin's disease.  Cervical  glands  removed  February  13,  1912.  Subse- 
quent X-ray  treatment.  Removal  of  recurrences  in  right  axilla 
and  left  sub-clavicular  region  January,  1913;  March,  1913;  July, 
1913.     Clinically  well  1914. 

BLOOD  COUNTS. 


Date. 

W.  b.  c. 

N. 

E. 

B. 

S.L. 

L.L. 

I..  M. 

Tr. 

IX. 

27, '11.... 

19,000 

So. 4 

2.8 

0.0 

3.2 

0.4 

0.2 

8.0 

X. 

3,  '11.... 

21,000 

72.4 

11.0 

0.2 

5.6 

2.2 

0.2 

8.4 

\. 

31,  '11.... 

73.8 

6.2 

0.8 

7.6 

2.5 

0.6 

8.2 

Nil. 

1,  '11 

35,000 

84. 

2.9 

1.1 

4.7 

0.9 

0.1 

6.3 

Ml 

21,000 

72. 

11.0 

0.4 

9.2 

0.9 

0.0 

5.5 

II 

13,  '12 

74.2 

9.2 

0.2 

9.2 

1.2 

0.0 

6.0 

III 

15,  '12.... 

30,000 

48.0 

36. 

1.4 

9.0 

1.2 

0.0 

4.4 

IV 

10,  '12   .. 

17,000 

73.2 

10. 

0.6 

7.2 

0.6 

O.O 

8.4 

V 

3.  '12.... 

17,000 

74.2 

9.6 

0.2 

10.8 

1.4 

0.0 

3.6 

VI. 

1,  '12.... 

12,500 

77.8 

7.4 

0.8 

8.8 

0.0 

0.2 

6.0 

\ 

8,  '12.... 

16,000 

70. 

12.6 

0.0 

8.6 

1.8 

0.2 

7.0 

VI 

27, '12.... 

15,000 

72.6 

8.6 

0.4 

7.4 

3.4 

0.0 

7.6 

1 

11,  '13.... 

16,000 

80.3 

5.0 

0.1 

4.2 

2.6 

0.2 

7.6 

II. 

14,  ■]::..... 

13,000 

71.8 

12.2 

1.0 

7.4 

1.4 

0.0 

6.2 

Ill 

3,  '13.... 

15,500 

64.  S 

13.2 

0.6 

12.4 

3.2 

0.0 

5.8 

IV 

12,  '13. . . . 

15,01111 

74. 

6.8 

1.0 

10.0 

0.8 

0.0 

7.4 

VII 

14,  '13 

15,000 

71. 

8.8 

l.S 

10.6 

1.6 

0.0 

6.2 

\  III 

7,000 

51.0 

10.0 

0.0 

27.0 

0.8 

0.2 

11.0 

1. 

22,  '14.... 

11,000 

66.0 

9.6 

0.8 

15.0 

1.4 

0.6 

6.6 

Case  XIII  (Dr.  L.  F.  Barker,  Baltimore). — Male,  white,  31. 
Enlargement  of  cervical  glands,  right  side,  of  fourteen  months 
duration.    Test  gland  positive. 

BLOOD  COUNT. 
W.b.c.       N.         E.        B.       S.L.      L.L.     L.M.     Tr. 


Case  XIV  (Dr.  S.  T.  Reeves,  Albany,  Wis.).— Female,  white,  50. 
The  glandular  swelling  had  first  appeared  in  the  left  cervical 
region  two  months  previous  to  the  patient's  death.  At  the  post 
mortem  examination  January  15,  1913,  there  was  found  rather 
general  glandular  involvement,  but  especial  enlargement  of  the 
mesenteric  and  retroperitoneal  nodes  and  of  the  lymphoid  ele- 
ments of  the  spleen.  There  was  also  a  chylous  ascites,  well 
marked  anemia  and  emaciation.  Leukocyte  count  estimated  from 
ratio  of  1  white  cell  to  29  red  cells. 
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XII 


I), 


XV  i  Cook  County  Hospital,  Chicago). — Female,  u 
Marked  enlargement  of  cervical  glands;  moderate  of  axil] 
inguinal    glands.     Spleen   palpable.      Duration   fourteen   months. 

ind  positive 

BLOOD  cm  NT. 

B.L.    I.  I..     1..M.    Tr. 

li.    -.   :- 9,000     - 

XVI  iDrs.   Mayo.  Rochester!.— Female,  white.   34 
years  previously  she  noticed  a  swelling  on  the  right  side  of  her 
neck,  followed   by   the  appearance  of  other  small   tunun 
months  before  date  enlarged  lymph-nodes  appeared  on   ■ 

side  of  the  neck  and  in  the  right  axilla.     Six  weeks  pr 
.  in  tin-  left  axilla.    Physical  examination  r 
in  addition  to  these  nodules,  a  mediastinal  mass,  and  a  six  months' 
pregnancy,   over    which    were   felt   discrete   firm    noduli  - 
slipped  under  the  examining  hand.    Test  gland  positive. 


hi. 


I..L.    I..M. 


■      ■ 

XVII  i  I irs.  Mayo.  Rochester).— Female,  white,  28.    Marked 
(  the  cervical  nodes  and  rather  general  glandular 
tineas  began  with  involvement  of  the  i 
glands  two  years  previous  to  date.    Test  gland  showed  ■ 
many  giant  cells  and  eosinophils  in  the  m> 

BLOOD  '  "I  NT. 

v       i  .       B      --ill      I   '■ 
(2,00      - 

XVIII    (Drs.   Mayo.   Rochester).— Male,  whit 
patient   had   had  an   abscess  of  a  tooth  six  months  previously. 
About   t  before   coming  to  the   hospital   patient    bad 

noticed  a  painless  Bwollen  node  in  the  left  supraclavicnli  r 
This  had  increased  in  size  during  the  time  of  observation.     The 
large  node  removed  was  of  a  uniform  medullary  appear 
gross   section,   and   microscopically   showed    lymphoid    ai 
tlielial  hyperplasia,  with  the  presence  of  giant  cells,  beginning 
diffuse  1  eosinophilic  infiltration.     The  architecture 

of  the  node  was  destroyed. 


BLOOl NT, 

Date. 

I..I.. 

XIX    (Dr     Frank    Billings,   Chicago).— Male,    wl 
Loss  of  weight  since  January    1,    1913.     Glandular 
noted   In   February,    1913      On   examination,   in    April,   i 
enlargement  of  cervical,  axillary  and  inguinal  glands,  ' 
spleen.    Abscess  of  right  upper  molar  found.    Gland  ahowi 


■ 


- 


XX    i  Hr    C.    P     II 

January, 
Pebraar 

•   num.     Cla: 


Ml    8, 


- 


XXI   ' ,lr    '  cal  glandular 

enlargi 

various  times.     Ton-ill.,  i 
group  of  glands  In 


XXII   iHr.  c.  B.  Pfahler,  Pblladelphi  white, 

rvlcal  glands  noted   In   N 
volvement  of  mediastinal,  ad  retroperil 

in  ■ 

Dite. 

\II. 

Case  XXIII  (Dr.  H.  L.  llrich,  Mini. 
Operation  for  glands  ol  the  neck  at 
Rochester.  Novi  mbi  r,  1911 

Gland  removed  in  1913  i  f  Kin- 

laboratory    as    Bodgktn 
enlarged  glands  In  both  and  in  right  axill 

gland  shows  unmistakable,  typical  well-devi 
ease  lesion. 


- 


XXIV    i  I  >r     i 
ment  first  noted   in   May,   1913.     Uarki 
axillary  and  mi  dia  ittnal   i  land       M 
mation.     Test  gland  show 
but  typical   Hodgkil 


n. 


Ml.  20,  ' :-: 

XXV     I  Dr.     J     ' 

rical   and   axillar] 
marked   perlglandu 

r  duration 


i 


BODGKIN'S  DISE  \-l 

!•.■.  i  :  I'. 


My  Lnten  -'   is 
experiments  performed  in  the  laboi 
the  Onivers  I  jrlvania  in 

the  intraperitoneal   u 


1  Paper  read  at  a  meeting  of  The  Johns  Ho] 
cal  Society,   Feb.   2,   1914.    The   work   fornn 

report  has  been  aided  by  a  grant  from  the  Rockefeller  Institute 
of  Medical  Research. 
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the  glands,  led  to  the  development  of  a  working  theory  as 
to  the  pathogenesis  of  Hodgkin's  disease  which  I  still  hold, 
though  in  a  modified  form.  This  conception  of  the  disease 
was,  that  the  changes  in  the  lymph  glands  were  due  to  the 
filtration  through  them  of  a  toxin  elaborated  at  some  primary 
focus  of  infection,  and  were  in  consequence  entirely  of  a 
secondary  nature — an  end-result.  For  the  explanation  of  the 
progress  of  the  disease,  I  must  introduce  a  subsidiary  theory 
which  seems  borne  out  by  pathological  and  experimental  ex- 
perience, that  lymphadenoid  tissue  affords  not  only  a  mechani- 
cal, but  also  a  chemical,  filter  for  peripheral  lymph,  protecting 
the  body  cells  generally  and  the  red  blood  cells  in  parti,  alar, 
from  a  variety  of  toxins,  at  the  expense  of  its  lymphocytes. 
So  in  Hodgkin's  disease,  the  primary  group  of  glands,  for  a 
considerable  length  of  time,  protects  the  body  from  the  toxin 
elaborated  by  the  infectious  agent.  The  removal  of  that 
group  of  glands  by  its  ultimate  sclerosis  or  by  the  hand  of  the 
surgeon,  while  the  primary  focus  remains  intact,  exposes  the 
body  to  an  extension  of  the  process  to  further  glandular 
groups  and,  eventually,  to  an  anasmia  and  a  cachexia. 

This  theory  slumbered  until  1908,  when,  on  my  return  to 
Wisconsin,  I  found  that  Dr.  Yates  was  deeply  interested  in 
the  disease,  and  we  decided  to  join  forces  in  an  attempt  to 
unravel  its  difficulties  and  to  further  its  treatment.  We  have 
been  handicapped  throughout  by  the  distance  between  us,  and 
more  by  our  inability  to  control  a  sufficient  material  for 
study.  We  have,  however,  through  the  kindness  of  friends 
in  the  medical  profession,  come  in  contact  in  one  way  or 
another  with  28  cases. 

Prom  the  standpoint  of  general  etiology,  the  most  striking 
feature  of  this  series  is  that  13  of  the  cases  were  females  and 
15  males;  and  further,  that  while  the  males  were,  with  but  a 
single  exception,  under  34  years  of  age  (and  the  exception  but 
35  at  onset),  the  ages  of  8  of  the  females  ranged  from  33  to 
fi4  years.  Both  of  these  features  are  in  contrast  to  Ziegler's  2 
statistics  derived  from  210  cases  gathered  from  literature. 
While  it  is  dangerous  to  draw  conclusions  from  a  small  series 
of  cases,  it  would  appear  equally  dangerous  to  follow  Ziegler's 
method,  if  I  may  judge  from  a  single  case  of  which  I  have 
knowledge,3  included  in  his  series. 

The  study  of  these  cases  from  a  pathological  standpoint 
has  but  strengthened  the  conviction  that  the  lesion  of  Hodg- 
kin's disease  is  essentially  of  inflammatory  nature.  The  work 
of  Eeed  and  of  Longcope  leaves  practically  nothing  of  impor- 
tance to  be  added  to  the  description  of  the  changes  within  the 
glands  themselves,  unless  one  emphasizes  the  fact  that  there 
are  cases  in  which  the  disease  runs  so  intense  a  course  that 
the  necrosis  and  the  inflammatory  reaction  in  the  glands 
almost  overshadow  the  more  usually  accepted  chronic  Hodg- 
kin's disease  picture.  This  appears  to  occur  without  sec- 
ondary infection  as  far  as  cultures  can  determine. 


:  Die  Hodgkinsche  Krankheit,  Jena,  1911. 

3  Among  his  cases  of  Hodgkin's  disease  of  the  spleen  is  in- 
cluded a  metastasizing  sarcoma  of  the  spleen-pulp,  published  by 
me  some  years  ago.  In  this  case  there  was  no  involvement  of 
the  lymphoid  tissue  in  the  spleen  or  elsewhere 


Aside  from  the  gland  lesions  there  are,  however,  two  points 
in  the  pathology  of  the  disease  which  deserve  mention.  Care- 
ful search  will,  in  the  majority  of  cases,  reveal  a  primary 
inflammatory  lesion  which  was  present  before  the  enlargement 
of  the  glands  occurred.  In  primary  cervical  Hodgkin's  dis- 
ease, this  is  most  apt  to  be  in  the  tonsils,  teeth  or  nasal 
sinuses.  In  one  primary  cervical  case,  an  otitis  media  of  some 
duration  proved  the  source  of  the  infection.  In  a  primary 
inguinal  case  the  physician  gave  a  history  of  a  sharp  attack 
of  cystitis  preceding  the  glandular  enlargement.  However, 
infection  through  the  gastrointestinal  mucous  membrane  is 
possible,  as  shown  in  cases  in  which  the  lesions  are  confined 
to  the  lymphoid  tissue  of  the  tract  and  the  mesenteric  glands. 

The  second  point  I  wish  to  emphasize  is  that,  while  the 
glands  in  Hodgkin's  disease  remain  discrete,  they  are,  never- 
theless, bound  together  in  chronic  cases  by  a  mass  of  sclerotic 
tissue.  In  other  words,  there  is  in  the  disease  an  extraglandu- 
lar  inflammatory  process  which  is  of  a  relatively  acute  nature 
in  early  cases,  showing  a  marked  inflammatory  oedema  and  a 
moderate  and  diffuse  infiltration  with  polymorphonuclears, 
as  well  as  with  large  and  small  mononuclears.  There  is  an 
early  stimulation  of  fibroblasts  leading  to  the  marked  sclerosis 
of  chronic  cases. 

That  there  is  a  general  systemic  reaction  in  Hodgkin's  dis- 
ease and  not  simply  a  process  within  a  gland  or  group  of 
glands  is  indicated  by  the  changes  in  the  blood  picture,  to 
which  I  have  given  considerable  study,  but  to  which  I  shall 
refer  only  briefly  here,  as  I  have  considered  them  in  detail  in 
another  paper. 

A  study  of  25  cases  shows  that  they  may  be  divided  into 
two  groups  according  to  their  blood  picture.  The  first  of 
these  groups  includes  roughly  those  cases  of  less  than  a  year's 
duration,  and  the  second,  those  of  over  a  year's  duration,  al- 
though duration  does  not  appear  to  be  the  chief  factor  in 
determining  the  blood  picture.  The  blood  in  both  groups 
shows  a  marked  increase  in  blood  platelets,  with  the  presence 
of  large  platelet  masses  and  megalokaryocyte  pseudopodia. 
The  only  other  constant  feature  is  an  absolute  and  usually  a 
relative  increase. in  the  so-called  transitional  cell — the  large 
mononuclear  with  indented  or  lobed  nucleus  and  abundant 
protoplasm  with  azurophile  granulation.  This  is  Mallory's 
endothelial  leukocyte,  but  I  believe  it  is  derived  from  the  cells 
of  the  reticulum  of  lymphoid  tissue  rather  than  from  the 
lining  of  the  sinuses. 

Except  in  these  two  points,  the  two  groups  of  cases  van' 
in  blood  picture.  The  first  group  shows  little,  if  any,  increase 
in  the  total  leukocyte  count ;  the  second,  usually  a  pronounced 
leukocytosis,  even  up  to  100,000  cells  per  cmm.  In  the  very 
early  cases  of  the  first  group,  there  is  a  deficiency  in  eosino- 
philes,  a  slight  increase  in  basophiles,  and  a  fairly  well  marked 
lymphocytosis.  This  is  followed  after  compensation  by  a 
slight  cosinophilia.  and  by  a  gradual  decrease  in  lymphocytes. 

In  the  second  group  of  cases,  we  have  a  neutrophile  leuko- 
cytosis, the  percentage  of  these  cells  ranging  from  76  to  90 
in  the  series.  Lymphocytes  are  exceeded  in  number  by  the 
transitionals  in    10  out   of   13  cases   falling   in    this  group. 


1914.] 


JOHNS    BOPKINS    HOSPITAL    BULLETIN. 


three  may  !><■  1 1 1«-  only  varieties  of  cells  found 
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find  that  some  obscure  infections  in  man  resulting  in  extensive 
subcutaneous  inflammatory  reaction  without  pus  formation, 
and  in  intense  glandular  reaction,  will  be  proved,  upon  bac- 
teriological investigation,  to  be  cases  of  acute  Hodgkin's  dis- 
ease. 

There  is  one  other  relationship  of  Hodgkin's  disease  that 
needs  mention.  Morphologically  there  is  great  difficulty  in  diag- 
nosing between  various  types  of  so-called  malignant  lymph 
gland  lesions.  As  I  have  mentioned  earlier,  in  a  case  of  malig- 
nant lymphoma,  with  a  primary,  slightly  greenish  tumor  in  the 
orbit,  aud  with  general  glandular  and  splenic  enlargement, 
the  blood  picture  was  identical  with  that  in  Hodgkin's  dis- 
ease. Furthermore,  a  culture  was  obtained  from  the  glands 
in  this  case  of  an  organism  quite  similar  to,  if  not  identical 
with,  that  obtained  from  cases  of  Hodgkin's  disease.  Billings 
and  Rosenow  have  also  reported  the  cultivation  of  a  diph- 
theroid organism  from  a  case  diagnosed  histologically  as  lym- 
phosarcoma. In  the  chloroma  case  there  was  noted  at  opera- 
tion, also,  the  same  marked  interglandular  sclerosis  seen  in 
Hodgkin's  disease.  These  findings  practically  force  the  sug- 
gestion, open  to  further  proof  or  disproof,  that  these  diseases 
differ    but    quantitatively   and    not   qualitatively. 


To  summarize  our  picture  and  revise  our  theory,  Hodgkin's 
disease  is  an  infectious  disease  due  to  a  diphtheroid  organism, 
the  Bacterium  Hodgkini.  There  may  often  be  found  a  pri- 
mary lesion  at  the  portal  of  entry.  While  in  some  cases  the 
organisms  may  remain  for  a  long  time  localized  in  the  vicinity 
of  the  portal  of  entry,  in  other  cases  they  early  gain  en- 
trance into  the  general  circulation,  and  may  be  widely  dis- 
tributed. The  organism  and  its  toxin  show  a  special  affinity 
for  lymphoid  tissue,  and  produce  in  this  the  characteristic 
changes  of  Hodgkin's  disease,  changes  varying  somewhat  ac- 
cording to  the  intensity  of  the  toxin,  but  resulting  ultimately 
in  the  sclerosis  of  the  glands.  There  is  at  the  same  time  an 
interglandular  inflammatory  process,  at  times  very  acute,  but 
resulting  finally  in  a  dense  sclerotic  tissue.  There  are  also 
characteristic  blood  changes  in  the  disease. 

The  glandular  changes  can  then  be  considered  only  as  the 
result  of  a  toxic  action,  and  contribute  to  the  patient's  death 
merely  incidentally,  when  certain  gland  groups  are  extensively 
enlarged.  The  cells  of  the  enlarged  glands,  though  atypical, 
show  none  of  the  antagonism  to  the  other  body  cells  charac- 
teristic   of   malignant   neoplasms. 


A  CLINICAL  CONSIDERATION  OF  HODGKIN'S  DISEASE. 

By  J.  L.  Yates,  M.  I).,  P.  A.  C.  S.,  Milwaukee. 
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This  communication  is  based  upon  studies  made  during  the 
last  six  years  in  conjunction  with  Dr.  ('.  H.  Bunting,  of  Madi- 
son, Wis.,  and  is  to  be  regarded  as  both  elementary  and  pre- 
liminary in  nature. 

Definition. — Temporarily  Hodgkin's  disease  may  be  con- 
sidered an  infectious,  non-contagious  affection  due  to  the  B. 
Hodgkini.  It  is  characterized  by  a  somewhat  variable,  though 
definite,  reaction  in  the  lymphatic  and  perilymphatic  struc- 
tures, specific  changes  in  the  blood  picture  and  by  the  manifes- 
tation of  little  or  no  tendency  to  spontaneous  recovery. 

Diagnosis. — Heredity  and  contagion  have  little,  if  any,  sig- 
nificance in  the  history.  The  sexes  are  equally  represented  (16 
males,  15  females)  between  five  and  sixty-four  years  with  an 
apparent  tendency  to  appear  comparatively  earlier  in  males 
and  later  in  females.  As  a  rule  there  is  disclosed  nothing  suffi- 
ciently definite  symptomatieally  to  indicate  the  time  of  info 
tion  or  the  portal  of  entry.  Enlargement  of  the  cervical 
glands  is  commonly  noted  as  the  first  evidence  of  the  disease, 
and  is  usually  discovered  by  chance  during  a  period  of  well 
being.  Infrequently  this  glandular  enlargement  is  preceded 
by  a  sense  of  lassitude,  or  there  may  have  been  a  well-defined, 


if  not  severe,  irritation  in  the  throat,  nose,  eye  or  ear.  Glands 
in  the  lower  posterior  cervical  triangle  are  more  commonly 
noted  primarily  than  those  higher  up,  further  extension  taking 
place,  in  order  of  frequency,  to  the  axilla  on  the  same  side, 
to  the  opposite  cervical  region,  the  mediastinum,  the  opposite 
axilla,  to  the  groins  and  the  peritoneum,  the  spleen  and  liver; 
Primary  involvement  in  the  inguinal  glands  has  been  noted 
as  following  cystitis  and  leucorrhcea  or  has  appeared  with- 
out the  least  evidence  of  any  exciting  cause  ( lymphosar- 
coma?). In  acute  cases  the  enlargement  of  glands  first 
affected,  and  the  subsequent  extension  to  other  members  of 
the  same  group  and  to  other  groups  of  glands  may  be  rapid 
and  rather  steadily  progressive.  Perhaps  more  often  there 
are  alternating  periods  of  enlargement  and  regression  e\en 
in  the  acute  type.  During  the  periods  of  enlargement  (this 
is  noticed  by  the  more  observing  patients)  the  individual 
glands  seem  partially  to  lose  their  identity,  the  whole  group 
becoming  fused  into  a  nodular  mass.  This  may  lead  to  boggi- 
ness  in  the  subcutaneous  tissue  or  even  to  redness  and  edema- 
tous induration  in  the  skin.  Excision  of  tissue  and  subsequent 
microscopic  study  by  Dr.  Bunting  has  demonstrated  that 
these  changes  are  due  to  waves  in  the  acuteness  of  the  peri- 
adenitis, rather  than  to  increased  adenitis  and  may  ha\e 
an  important  bearing  upon  the  question  of  treatment.  Early 
bad  effect  upon  the  general  health  is  attributable  to  tox- 
aemia which  is  always  sufficient  to  affect  the  blood  picture. 
During  intervals  of  regression  in  the  glandular  enlargement 
there  is  apt  to  be  a  sense  of  greater  well  being,  with  a  corre- 
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tioD  with  intraperitoneal  involvement.  Mediastinal  infection 
is  almost,  and  intraperitoneal  extension  is  certainly,  of  hope- 
less prognosis  and  must  so  remain  until  more  efficacious  meth- 
ods  of  treatment  are  developed. 

The  following  treatment  which  has  been  and  still  is  being 
developed  is  based  upon  this  philosophy :  fostering  localization 
of  the  infection  with  earliest  possible  elimination  of  the  same. 
The  therapeutic  procedures  are  regarded  as  primary  and 
supplementary  and  have  been  applied  as  will  be  indicated  to 
favorable  and  unfavorable  cases. 

Primary  Procedures. — Portals  of  entry  in  so  great  a  major- 
ity of  individuals  are  to  be  found  in  the  mouth,  throat,  nose 
and  ear,  that  routine  radical  tonsillectomy,  competent  investi- 
gation and  treatment  of  teeth,  accessory  nasal  sinuses  and 
ears  are  prerequisites  and  should  often  include  skiagraphy. 

The  demonstration  by  Dr.  Bunting  of  lesions  of  Hodgkin's 
disease,of  the  unmistakable  Dorothy  Eeed  type, in  tonsils  man- 
ifesting little,  if  any.  abnormality,  in  situ,  has  confirmed  the 
propriety  of  this  attitude.  In  addition  the  likelihood  of  dis- 
semination from  these  foci  through  the  circulation,  especially 
the  lymphatic,  is  notoriously  great.  Organisms  resembling 
B.  Hodgkini  morphologically  have  been  observed  in  abscesses 
about  the  roots  of  teeth  and  in  the  discharges  from  nasal 
sinuses.  The  danger  of  gastrointestinal  and  even  peribron- 
chial infection  from  such  sources  is  real  if  slight.  Any  real 
danger  in  this  disease,  be  it  however  slight,  is  a  grave  danger 
and  neglected  may  determine  a  fatal  issue  otherwise  avoidable. 

Surgical  removal  of  the  greatest  portion  of  the  disease  thai 
can  be  accomplished  with  safety,  gentleness  and  thoroughness 
as  advocated  by  Halsted  in  extirpating  cancer,  appears  to  do 
most  to  throw  the  balance  of  power  in  favor  of  the  individual. 
This  is  always  to  be  done  after  recovery  from  tonsillectomy 
which  is  best  accomplished,  when  possible,  under  local  anes- 
thesia. Virtually  as  complete  an  excision  as  that  advocated 
by  Crile  in  cancer  of  the  cervical  glands  should  be  made  for 
involvement  is  always  wider  than  appears  externally  and  has 
often  extended  to  all  the  regionary  glands.  When  excision  is 
incomplete,  recurrences  are  generally  prompt  and  these  early 
recurrences  usually  manifest  decidedly  increased  virulence. 
Since  the  microorganisms  are  probably  present  in  the  peri- 
glandular tissue,  it  is  impossible  to  overestimate  the  impor- 
tance of  thoroughness,  gentleness  and  the  sharpest  possible 
dissection  and  of  not  operating  during  a  period  of  acute  peri- 
adenitis. It  is,  moreover,  inconceivable  under  any  condition 
that  the  field  of '  operation  could  remain  uncontaminated . 
This,  therefore,  should  be  thoroughly  treated  with  tincture  of 
iodine  and  drained.  The  immediate  reaction  is  greater  and 
the  healing  not  so  smooth  but  the  tendency  to  recurrence  is 
definitely  reduced.  Incidentally  scar  tissue  is  notoriously  poor 
soil  for  the  persistence  of  infection.  A  patient's  resistance 
is  not  long  or  materially  reduced  by  this  type  of  intervention 
and  there  is  a  deal  of  comfort  in  the  realization  that  many 
bacteria  and  their  toxins,  together  with  degenerate  tissue  the 
result  thereof,  are  truly  innocuous  in  vitro. 

One  emaciated  child  of  five  succumbed  to  an  ill-advised 
operation.  One  woman  died  from  an  anesthetic  before  an 
operation   to   decompress  her  mediastinum  could  be  begun. 


With  these  exceptions,  not  even  many  repeated  interven- 
tions on  the  same  individual  have  been  followed  by  more 
than  temporary  distress,  and  not  to  our  knowledge  has  the 
course  of  the  disease  been  unfavorably  affected  by  surgical 
work  when  done,  according  to  the  principles  enumerated  above. 
On  the  other  hand  excisions  and  re-excisions  are  commonly 
followed  by  improvement  other  methods  have  failed  to  achieve. 

Supplementary  Procedures. — The  whole  area  of  operation 
should  be  subjected  to  X-rays,  in  measured  doses,  begun  the 
same  or  the  first  or  second  day  after  excision  and  repeated 
thereafter  as  frequently  and  for  as  long  a  time  as  safety  per- 
mits. Wherever  else  the  disease  is  present  or  suspected, 
should  be  also  thoroughly  treated.  Dr.  Foerster  and  Dr. 
Baer  have  spared  neither  time  nor  pains  in  cooperating  in 
this  work  and  it  is  quite  impossible  to  estimate  how  greatly 
these  patients,  nearly  all  of  them  indigent,  have  benefited 
by    their   generous   attention. 

Control  observations  from  the  same  individual  indicate 
that  it  is  impossible  to  obtain  cultures  from  glands  after 
they  have  been  thoroughly  X-rayed,  that  such  glands  and 
periglandular  tissue  show  increased  sclerosis  with  the  appear- 
ance of  more  giant  cells  and  hyaline  degeneration  within  the 
glands.  Moreover,  individual  glands,  and  those  in  chains 
and  groups,  that  have  been  shown  histologically  to  have  been 
the  seat  of  definite  Hodgkin's  disease  have  disappeared  more 
or  less  completely  and  remained  stationary  for  two,  three  and 
the  years  after  X-ray  treatment  given  subsequent  to  the 
removal  of  exciting  foci.  No  such  result  is  unfortunately  as 
yet  to  be  recorded  in  retrosternal  involvement. 

Vaccine. — Our  experience  is  too  limited  to  make  possible 
any  statement  as  to  curative  results  from  this  treatment. 
Each  case  receiving  vaccine  treatment  is  being  followed  with 
repeated  blood  studies  by  Dr.  Bunting,  who  is  kept  in  igno- 
rance of  the  source  of  the  specimen  and  the  nature  of  the 
treatment.  Unquestionably  there  may  be  temporary  sub- 
jective and  apparently  objective  improvement  attributable  to 
the  vaccine.  Certainly  there  may  be  actual  harm  done  even 
with  small  doses.  We  believe  that  until  more  is  known  of 
the  late  and  permanent  results  of  vaccination  it  is  essential 
to  regard  this  as  a  part  of  a  method  of  treatment,  be  it  cura- 
tive or  prophylactic  against  recurrence,  which  is  as  yet  of  in- 
sufficiently demonstrated  value. 

Serum. — A  startling  similarity,  noted  by  Bunting  in  the 
lesions  of  the  experimental  disease  in  monkeys,  in  very  acute 
human  disease  and  in  those  occurring  in  fatal  diphtheria, 
together  with  the  diphtheroid  type  of  organism,  suggested  a 
possibility  of  benefit  to  be  obtained  from  administration  of 
diphtheria  antitoxin.  This  has  been  given  adequate  trial. 
Some  subjective  and  possibly  some  objective  improvement 
followed  its  use.  This  questionable  improvement  was  tran- 
sient at  best  and  nothing  to  warrant  its  routine  administra- 
tion was  noted.  The  serum  was  assumed  to  be  without  any 
specific  action. 

Comparison  of  three  varieties  of  antitoxic  serum  and  one 
normal  horse  serum  as  to  bacterial  agglutinins  and  lysins  for 
different  strains  of  B.  Hodgkini  and  B.  diphtheria  disclosed 
no  regularity  in  action. 
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December,  1912.  Few  glands  smaller  than  peas  in  left  posterior 
triangle,  one  gland  smaller  than  pea  in  right  posterior  triangle. 
Axilla?  similar.    Groins  and  abdomen  negative. 

January,  1914.  Reported  to  Dr.  Bunting.  Health  excellent. 
Blood  picture  normal.  It  was  from  the  study  of  this  blood  pre- 
viously that  the  characteristic  blood  changes  were  recognized. 

Case  V.— September,  1909.  G.  R.,  male,  set.  8.  Enlarged  glands 
noted  by  public  school  nurse  eight  months  before.  No  effect  on 
general  health.  History  unimportant.  Large  mass  of  glands  be- 
low angle  of  left  jaw.  No  general  glandular  enlargement.  Chest 
and  abdomen  negative. 

September  30,  1909.    Gland  removed  for  diagnosis.    Positive. 

November  15,  1909.  Cervical  mass  excised.  Marked  periglandu- 
lar sclerosis.  Incomplete  operation.  Tonsillectomy.  X-ray  and 
hygienic  treatment. 

September  7,  1910.  Recurrence  noted  beneath  angle  of  jaw.  Ex- 
cised.   Positive  Hodgkin's  disease. 

October  8,  1910.     von  Pirquet  test  negative. 

November  25,  1910.  General  condition  excellent.  No  recurrence. 
Mediastinum  free. 

February  9,  1911.  General  condition  good.  Small  glands  in 
both  sides  of  neck  and  both  axilla?. 

March  7,  1911.  Readmitted  to  hospital  because  of  profuse  nose- 
bleeds. Coagulation  time  six  to  seven  minutes.  Subsided  under 
rest  and  administration  of  horse  serum  (?). 

April  20,  1911.  Again  admitted  to  hospital.  Bleeding  from  nose 
and  gums.  Anaemic.  Febrile.  Spleen  enlarged.  Abdomen  dis- 
tended.   Transfused — mother. 

May  1,  1911.    Again  transfused— mother. 

May  9,  1911.    Again  transfused— brother. 

May  17,  1911.    Onset  of  first  marked  attack  of  continued  fever. 

May  22,  1911.  0.3  gm.  "  606  "  in  buttocks.  Some  effect  on  tem- 
perature. 

June  15,  1911.  Recurrence  of  febrile  state.  Given  0.3  gm.  "  606  " 
intravenously.  Reduction  of  temperature  but  for  two  days  only. 
Decrease  noted  in  size  of  spleen  and  liver  which  had  lately  become 
enlarged. 

July  22,  1911.  Another  attack  of  Pel-Ebstein  fever  with  epis- 
taxis.    Liver  smaller,  spleen  same  size. 

August  21,  1911.  Recurrence  of  fever.  Spleen  large,  liver 
smaller. 

September  1,  1911.  Only  evidence  of  disease  in  glands  in  group 
about  submaxillary.  Excised.  Positive  Hodgkin's  disease.  Emul- 
sified and  injected  into  guinea  pigs.  No  effect.  Cultures:  White 
coccus  and  B.  subtilis. 

September  20,  1911.  First  recurrence  of  fever  since  operation. 
Bleeding  from  nose  and  gums. 

October  16,  1911.  Fever  continued.  Rapid  local  recurrence  of 
gland  under  ear.   0.2  gm.  "  606  "  intravenously  without  effect. 

January  23,  1912.  Gradually  failed.  Increasing  emaciation  and 
abdominal  distension.  Death  from  starvation.  Necropsy— chylous 
ascites.  Advanced  retroperitoneal  lymph  gland  involvement.  Gen- 
eral wasting.    Anaemia.    Cultures— contaminated. 

Case  VI.— December  2,  1909.  F.  v.  S.,  male,  a?t.  10.  Under  nour- 
ished. Slightly  enlarged  glands  both  sides  of  neck,  both  axilla? 
and  both  groins.  Abdomen  negative.  Harsh  and  prolonged  ex- 
piration at  left  apex.    Blood  positive  Hodgkin's  disease. 

January  10,  1910.  Tonsillectomy.  Glands  for  diagnosis  from 
groin,  neck  and  axillae.  Cervical  glands  positive  Hodgkin's  dis- 
ease.   X-ray  and  hygienic  treatment. 

April  26,  1910.  Slight  glandular  enlargement  persists.  Growing 
rapidly  and  gaining  in  weight. 

October  5, 1910.  Still  gaining,  von  Pirquet  test  positive.  Glands 
remain  the  same. 

September  10,  1913.  Glandular  condition  about  same.  Harsh 
breathing  at  left  upper,  von  Pirquet  test  positive.  Few  slightly 
enlarged  glands  palpable. 


January  6,  1914.  General  condition  excellent.  Blood  picture 
normal.    Glands  quiescent. 

Obviously  so  small  a  number  of  cases  is  of  little  value,  save 
in  the  lessons  to  be  learned  from  mistakes. 

Case  I  was  virtually  dying.  Intervention  was  prompted 
only  by  desire  to  relieve  a  degree  of  distress  too  great  to  admit 
of  description.  Treated  early  in  the  disease,  the  outlook 
would  have  been  excellent. 

Case  III,  almost  certainly  hopelessly  involved  when  first 
seen,  possibly  illustrates  the  impotence  of  the  X-ray  to  control 
the  progress  of  the  disease  so  long  as  the  primary  focus  and 
the  major  portion  of  the  disease  remains.  Prognosis  was 
probably  bad  from  the  outset  because  of  early  extension  of  the 
disease  to   the  mediastinum. 

Case  V  illustrates  the  harmful  results  of  incomplete  surgi- 
cal intervention.  This  boy  was  of  the  puny  type  and  a  con- 
genital pessimist.  Had  better  judgment  prevailed  and  the 
slightly  added  risk  of  a  complete  radical  excision  been  ac- 
cepted primarily,  it  is  conceivable  that  this  life  might  have 
been  saved. 

Case  II,  apparently  more  unfavorable  than  Case  Y  pri- 
marily, was  treated  the  more  radically  because  of  supposed 
hopelessness  otherwise.  This  child  was  discouragingly  puny, 
but  an  aggressive  optimist.  First  recurrence  (9  months) 
accompanied  evident  deterioration  in  general  health  with 
prompt  improvement  following  excision.  Suspected  recur- 
rence three  years  after  the  first  was  unaccompanied  by  any 
effect  upon  general  health.  Microscopic  examination  proved 
these  glands  to  be  free  of  changes  due  to  Hodgkin's  disease. 
Finally  four  and  one-half  years  after  last  positive  evidence  of 
the  disease  was  found,  while  feeling  perfectly  well  and  after 
repeated  physical  examinations  with  special  attention  directed 
to  the  mediastinum  had  failed  to  disclose  any  evidence  of 
disease,  a  routine  blood  examination  'indicated  a  recrudes- 
cence. Stereoscopic  skiagrams  revealed  glandular  enlarge- 
ment behind  the  left  sterno-clavicular  articulation.  The  pri- 
mary operation  had  extended  down  to  the  region  of  the 
thoracic  duct,  indeed  it  was  probably  injured  and  ligated. 

Cases  IV  and  VI,  both  nephews  of  physicians  were  given 
every  benefit  of  early  and  late  treatment  and  serve  as  proof 
that  the  disease  is  curable  without  the  aid  of  any  specific 
therapy. 

In  conclusion  even  these  few  cases  indicate  that  primarily 
Hodgkin's  disease  is  a  localized  process,  susceptible  of  cure 
when  properly  treated  as  a  malign,  though  chronic  infection. 
It  may  persist  for  years  without  manifesting  itself  save  in  the 
'  blood  picture  so  that  cures  may  not  be  assumed  until  after 
an  uninterrupted  duration  of  years  of  persistently  normal 
conditions. 

A  sovereign  remedy  for  all  cases  is  not  now  conceivable. 
At  present  the  greatest  need  is  some  therapeutic  agency  to 
control  glands  not  directly  accessible;  for  once  extension, 
which  may  occur  early,  has  reached  either  the  thorax  or  ab- 
domen the  prognosis  becomes  relatively,  if  not  absolutely 
hopeless. 
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Figures  1  and  2  were  drawn  from  dissections  done  in  the  early 
Edinburgh  days,  while  Figure  3  is  later  London  work,  and 
indicates  that  he  considered  the  dissection  better  adapted  for 
his  etching.     It  all  shows  his  careful  selection. 

In  Plate  V,  Figure  2  is  reproduced,  while  Figure  1,  which 
appears  in  the  first  and  second  editions,  is  replaced  by  another 
drawing  to  show  the  arteries  of  the  face. 

With  these  changes,  the  drawings  have  been  reproduced  by 
engraving  or  etching,  and  done  by  himself,  with  the  exception 
of  Plates  II,  III  and  X,  which  were  etched  by  J.  Stewart. 

The  accompanying  script  which  is  his  own  handwriting, 
in  my  judgment,  is  the  script  of  a  copy-book,  written  with 
great  care  and  deliberation,  when  time  seemed  no  object,  but 
only  the  wish  to  produce  an  accurate  and  beautiful  "  copy  " 
for  the  printer.  It  is  like  the  delicate,  precise  handwriting 
of  the  Latin  races.  Throughout  his  life  his  handwriting 
changed  but  little;  even  when  it  shows  rapidity,  it  is  a  beau- 
tiful flowing  script,  quite  Spencerian  in  its  curves  and  hair 
lines. 

Examination  of  these  sketches  with  a  magnifier  shows 
rapid  work,  with  much  of  the  drawing  done  with  the  brush 
itself.  I  see  no  pencil  marks  showing  any  drawing  before 
taking  up  the  brush.  Even  the  coursing  of  the  vessels  is 
largely,  if  not  wholly,  rapid  brush  work,  especially  the  smaller 
ramifications.  The  general  outline  of  a  head  will  be  drawn 
with  the  brush,  rapidly,  and  with  a  bold  and  free  sweep. 
There  is  no  hesitation  anywhere,  and  he  is  sure  of  his  drawing. 
He  is  not  making  any  pictures,  to  be  reproduced  as  such,  but 
simply  feeling  his  way  to  the  more  careful  and  accurate  etch- 
ing; and  I  cannot  but  believe,  too,  that  the  etching  itself  is 
made  with  the  dissected  j>art  before  him.  John  Bell  ever  in- 
sisted upon  a  careful  copying  of  the  dissection,  and  he  taught 
this  lesson  to  his  younger  brother  with  his  wonted  insistence 
and  emphasis,  and  that  Sir  Charles  learned  his  lesson  well  we 
have  good  evidence.  Alluding  to  these  very  plates,  he  wrote : 
"  I  have  etched  most  of  the  plates  with  my  own  hand,  prefer- 
ring accuracy  to  elegance." 

While  it  was  very  evident  from  his  published  drawings 
how  prolific  his  artistic  work  was,  and  how  great  his  industry, 
these  sketches  give  even  better  evidence  of  his  rapidity  and 
facility.  In  his  first  published  work,  A  System  of  Dissections, 
there  are  many  beautiful  plates  on  a  larger  scale,  which  could 
have  been  easily  reduced  for  the  smaller,  work ;  but,  no,  his 
artistic  sense  and  energy  demanded  new  drawings  and  fresh 
dissections,  and  so  we  have  a  series  of  entirely  different  illus- 
trations, additions,  and  improvements  in  the  third  edition 
which  make  it  almost  a  new  work.  This  in  itself  shows  the 
artist  and  the  man  of  science. 

A  comparison  of  the  sketches  with  the  etchings  show 
some  interesting  and  suggestive  differences.  Generally  speak- 
ing, it  may  be  said  that  as  illustrations  of  dissections  there  is 
deterioration  in  the  etchings.  In  the  first  place,  five  of  the 
plates  are  much  reduced  in  size.  Size  is  an  important 
in  artistic  conception,  and  in  the  grasp  of  the  architectonic 
plan  of  any  structure.  Reduce  Michael  Angelo's  David  or 
the  Venus  of  Milo  to  a  one-foot  figure,  and  no  matter  how 


perfect  the  reduction,  how  much  is  lost!  Great  as  the  draw- 
ings of  Vesalius  are  as  faithful  copies  from  nature,  and 
especially  so  when  compared  with  the  work  of  his  predeces- 
sors, much  of  the  effectiveness  of  the  faithful  copy  is  lost 
in  the  small  size.  Even  his  imitators,  who  simply  enlarged 
these  drawings,  took  a  great  step  forward.  We  turn  the  pages 
of  the  De  Humanis  Corporis  Fabrica  more  quickly  than  the 
pages  of  the  Tabulce  of  Albinus.  Compare  Sir  Charles's 
small  etchings  of  the  arteries  with  Maclise's  life-size  drawings 
in  Quain's  splendid  work.  The  etchings  are  more  finished 
and  delicate,  but  much  less  effective  than  the  drawings  of 
the  less  gifted  artist,  and  almost  entirely  on  account  of  the 
"size.     Of  course  the  two  works  had  different  objects  in  view. 

The  trend  of  anatomical  illustration  is  towards .  larger 
figures.  Where  the  etching  is  the  same  size  as  the  original 
sketch  we  can  see  the  improvement  from  more  careful  draw- 
ing, and  the  greater  distinctness  of  black  and  sharp  lines. 
He  was  undoubtedly  influenced  in  the  small  size  of  the  other 
sketches  by  the  subsequent  etching.  In  the  reproduction  of 
Plate  V  Sir  Charles  himself,  still  influenced  by  the  size  of  the 
prospective  volume,  has  committed  the  error,  rare  with  him, 
of  overlooking  the  value  of  relationships  in  anatomical  deline- 
ation, for  in  etching  the  arteries  of  the  face,  he  has  omitted 
the  great  trunk  in  the  neck,  well  shown  in  the  original  sketch, 
and  has  etched  for  us  a  head  cut  off  close  to  the  base  of  the 
skull.  A  lack  of  proper  relationships  is  worse  than  poor  draw- 
ing. Sir  Charles,  of  course,  takes  no  liberties  with  his 
"copy";  he  is  always  the  faithful  copyist.  But  J.  Stewart, 
who  etched  Plate  III,  instead  of  faithfully  copying  the  right 
iliac  crest,  as  drawn  for  him,  has  seen  fit,  while  Sir  Charles's 
back  was  turned,  to  take  every  liberty  with  it,  and  he  has 
given  us  a  strangely  scolloped  bone.  He  also  omitted  the  os 
pubis  and  ischium,  which  are  in  the  original,  and  which  give 
us  the  relationships  of  the  iliac  and  beginning  femoral  arte- 
ries. He  has,  however,  introduced  the  skull,  omitted  in  the 
sketch,  which  shows  he  had  the  anatomical  preparation  be- 
fore him. 

While  in  a  few  instances  the  etched  artery  is  better  defined 
than  the  vessel  drawn  with  the  brush,  it  usually  suffers  in 
comparison,  for  the  painted  vessel  is  well  accentuated,  and 
even  exaggerated.  Exaggeration,  when  properly  applied — 
for  only  the  real  artist  can  use  it  correctly — is  a  true  principle 
of  art.  The  Greeks  had  the  audacity  to  increase  the  facial 
angle,  and  with  what  marvelous  effect !  The  genius  of  M  ichael 
Angelo  put  its  own  limits  on  bony  prominences  and  swelling 
muscles,  and  his  drawings  and  plastic  art  are  good  anatomical 
models  to-day. 

The  sketches,  as  well  as  the  etchings,  show  an  ever  present 
sense  of  the  third  dimension.  His  drawings  are  never  flat. 
Even  in  his  descriptions  of  the  ligations  of  the  arteries,  he  is 
ever  mindful  of  their  depth.  On  this  point  examine  Plate  II 
(Third  Edition),  showng  the  femoral  with  its  profunda 
branches;  the  drawing  is  almost  stereoscopic.  Many  bean? 
tiful  examples  could  be  given  to  show  this  quality. 

In  a  general  way,  it  can  be  seen  that  Sir  Charles  has  fol- 
lowed the  principle  which  he  sets  forth  in  the  essay  from 
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shoulder  girdle  by  John  Flaxman  to  an  anatomist  recently, 
and  he  remarked  "I  never  quite  saw  the  clavicles  before." 
It  was  all  the  point  of  view. 

Plate  XV,  showing  the  femoral  and  its  branches  with  the 
nerves  on  the  anterior  face  of  the  thigh,  is  quite  the  perfection 
of  anatomical  drawing — certainly  for  showing  the  course 
of  an  artery  and  its  deep  branches — with  the  rest  of  the  limb 
in  outline,  drawn  with  faint  precision,  without  one  unnec- 
essary line.  With  consummate  skill  he  shows  us  the  relation- 
ship between  the  anterior  crural  nerve  and  the  branches  of  the 
femoral,  and  the  obturator  nerve  picked  up  by  a  tenaculum. 
When  Sir  Charles  dissected  this  thigh,  he  not  only  made  a 
skillful  dissection,  but  he  saw  the  true  significance  of  the 
parts  and  gave  them  an  artistic  expression.  This  was  his 
genius.  To  him  the  dead  body  was  always  alive  and  the 
impulse  to  draw  it,  whole  or  dissected,  was  as  strong  as  the 
impulse  to  "  frisk  it "  when  he  heard  lively  music.  The 
drawing  pencil  was  constantly  in  his  hand  and  his  drawings 
are  legion ;  and  I  doubt  not  many  a  fine  one  worthy  of  repro- 
duction lies  hidden  away  somewhere  in  this  great  little  island. 

This  work,  begun  in  1799,  was  completed  in  1803,  and  at 
the  same  time  he  was  making  dissections  and  drawings  for 
his  three  works  on  the  anatomy  of  the  brain,  of  the  nerves, 
and  of  the  arteries — work  done  well  before  he  was  thirty.  Of 
his  work  on  the  arteries  I  have  already  spoken;  of  the  plates 
on  the  nerves,  we  have  good  evidence  of  his  skillful  dissection 
and  faithful  copying  from  his  subject,  for  he  has  drawn  the 
courses  of  the  nerves  in  delicate  lines  to  their  finer  ramifica- 
tions, with  the  flaccid  and  widely  separated  muscles  conse- 
quent on  nerve  dissection. 

With  the  modern  anatomies  before  me,  and  the  great  ad- 
vancement in  the  minute  anatomy  of  the  brain,  I  must 
confess  to  the  charm  and  fascination  of  his  plates.  Though 
more  than  a  century  has  passed,  their  delicate  coloring  still 
holds.  But  more  than  that,  you  see  his  comprehensive  grasp 
of  structure  and  how  skillfully  he  brought  it  out.  He  repro- 
duces but  one  plate  from  an  outside  source,  one  of  the  base 
of  the  brain,  with  the  twelve  cerebral  nerves,  from  Vic  d'  Azyr, 
a  bit  of  anatomy  he  was  afterwards  to  work  out  so  carefully 
and  to  draw  for  us  in  his  own  inimitable  way. 

And  this  prompts  the  observation  how  wholly  his  own  his 
illustrations  are,  and  entirely  uninfluenced  by  outside  sources. 
If  he  copies  an  old  plate  it  is  for  its  historical  value.  His 
treatment,  his  point  of  view,  is  his  own  always ;  and  like  his 
brother  John,  he  never  published  a  work  which  was  not  all 
himself. 

When  Sir  Charles  went  to  London  in  1804,  he  carried  with 
him  the  manuscript  of  his  "  Essays  on  the  Anatomy  of  Ex- 
pression," the  illustrations  for  which  were  to  show  his  ability 
to  give  expression  to  the  emotions  in  portraiture.  In  the  first 
edition,  we  find  a  number  of  little  sketches,  showing  great 
facility  in  drawing  as  well  as  a  keen  sense  of  the  delicate 
shades  of  facial  expression ;  but  quite  aside  from  the  merits 
of  the  illustrations,  both  the  drawings  and  the  text  bring  us 
face  to  face  with  the  man.  However  excellent  anatomical 
drawings  may  be,  and  individual  too,  in  a  way,  they  i  annot 


reflect  the  personality  of  the  artist  like  a  work  dealing  with 
the  emotions  and  passions  described  as  well  as  drawn.  This 
work  Sir  Charles  labored  many  years  to  perfect  in  the  succeed- 
ing editions;  he  eliminated  much  that  appeared  in  the  first 
edition  of  1806,  and  added  more,  and  labored  long  to  make  his 
drawings  what  he  wished  them  to  be;  and  in  doing  all  this, 
he  laid  bare  his  own  nature  with  an  unconscious  abandon. 
In  no  other  of  his  works,  with  the  exception  of  his  published 
letters,  do  we  have  revealed  to  us  the  man  himself — his 
enthusiasm,  his  deep  insight  into  structure  and  function,  his 
general  artistic  sense  and  love  of  the  beautiful,  his  sensibility 
to  the  moral  and  religious  in  life  and  art,  and  finally,  a  deli- 
cate and  refined  sentiment  which  pervades  all  his  writings 
and  all  his  drawings  which  can  give  an  expression  of  this 
feeling.  Mere  intellectual  brightness  and  smartness  seem 
common  enough,  but  real  sentiment,  in  its  best  sense,  is  much 
less  common.  It  draws  a  halo  around  the  seeming  common- 
place ;  it  gives  an  added  push  to  enthusiasm ;  it  gives  a  charm 
even  to  the  drawings  of  the  dissected  body.  With  all  our  hard 
facts,  let  us  cultivate  sentiment  and  let  us  rejoice  when  we 
find  it  in  a  man  of  science.  Only  an  artist  of  a  fine  and  deli- 
cate sentiment  would  have  drawn  for  us  the  face  of  the 
laughing  child  which  closes  the  introduction  to  this  work. 
After  Sir  Charles  went  to  London,  though  he  carried  on 
with  equal  assiduity  his  anatomical  researches  and  his  lec- 
tures on  anatomy,  his  published  drawings  were  chiefly  to  illus- 
trate pathology  and  surgery  and  the  incidents  of  the  clinic. 
Many  figure  drawings  of  patients  in  the  hospital  are  full  of 
expression  and  sentiment,  and  you  feel  at  once  they  are  true 
to  the  life,  and  veritable  portraits.  He  made  many  of  these 
sketches  at  Portsmouth,  after  the  battle  of  Corunna,  and  in 
Brussels,  after  the  battle  of  Waterloo,  and  Baron  Larrey,  years 
later,  recognized  many  of  them  on  a  visit  to  London.  He  con- 
ceived the  idea  of  elaborate  paintings  and  portraits,  showing 
the  patient  and  the  disease.  This  seems  to  me  a  great  idea. 
We  may  well  take  it  up,  for  I  see  ahead  the  time  when  the  ad- 
vanced stages  of  malignant  disease  will  be  a  rarity  indeed, 
will  pass  away,  in  fact,  and  the  medical  historian  will  have 
to  search  past  records  to  find  the  clinical  features  of  inoper- 
able cancer.  They  will  be  prized  like  the  portraits  of  an  ex- 
tinct race.  Many  of  his  figure  drawings,  though  mere 
outlines,  showing  malignant  tumors,  are  of  greatest  value. 
His  brother  John  had  this  gift  of  rapid  sketching;  but  he 
was  more  inclined  to  complete  the  picture.  One  of  his 
sketches,  however,  seems  to  me  to  surpass  anything  of  Sir 
Charles's  as  evidence  of  deep  feeling.  It  is  his  sketch  of  the 
case  of  Alexander  Macdonald,  evidently  sarcoma  of  the  arm.* 
Quite  aside  from  its  scientific  value,  he  has  made  its  pathos 
beautiful,  a  classic  face  of  long  suffering,  and  the  disheveled 
hair  almost  like  a  wreath  of  laurel  for  the  heroic  fight  of  a 
brave  spirit  with  death.  The  young  man  was  dying  when  he 
made  this  sketch.  He  has  brought  a  malignant  tumor  within 
the  confines  of  Art,  and  no  amount  of  mere  skill  in  drawing 
can  do  this  alone. 


*The  Principles  of  Surgery,  by  John  Bell.    London,  1S0S.    Vol.  3, 
p.  82. 
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I  cannot  emphasize  t""  strongly  the  value  of  th<  -•  clinical 
Entering  the  hospital  one  morning  he 
of  dislocation  <>f  the  head  of  the  femur  and  i 
fracture  of  its  aeck;  ami  he  draws  for  us  mosl 
fully  the  clinical  features;  shortening,  rigidity,  and  u 

of  the  foot  in  tli le;  evereion,  shortening,  and  preternatural 

•■-  in  tlic  other;  we  have  nothing  In  modern   llu 
quite  so  good. 

He  conceived  the  idea  of  elaborate  and  artisti 

ations,  and  carried  it  out  beautifully,  drawing  ins t ru- 
in situ  and  the  operative  hand  at  work,  or  ind 
the  objective  point  of  the  operation.    In  his  "  Sui 
cially,  are  many  of  these  little  sketches  in  outline,  always 
with  an  expressive  hand  holding  an  instrument,  and  showing 
lance  what  it  would  take  a  page  to  describe. 
Though  sir  Charles  did  so  much  for  artistic  delineal 
anatomy  and  medicine,  and  wrote  so  much  on  the  value  of 
anatomy  to  the  art i~t.  it  i-  only  in  passing  reference  and  hints 
in  his  letters  that  he  has  anything  to  Bay  of  the  applicatioi 

of  Art  to  anatomy  and  medicine,  to  us  at  least,  a  : 

important  subject.     He  did  think  anatomy  of  great  use  to 
the  artist,  both  in  painting  and  Btatuary,  and  he  ha 
u-  strong  reasons  for  his  belief.    In  this  he  went  furth 

lu-  brother  John,  who.  while  admitting  it-  value,  3ideml 

it   rather  limited   and   sharply  defined;   mile--  controlled   l>> 
genius,  the  anatomy  wa-  apt    I  a  pail 

in  the  conception  and  execution.    Bui  a  greal  book  is 
written  on  the  value  of  Art  to  anatomy  and  medicine.  Choulanl 
*    *    *     in  his  admirable  work  on  the  hist 

■ion  down  to  L850,  has  done  much  in  an  histoi 
bibliographical  wax  to  -how  the  advances  from  i 

fr ature;  hut  the  real 

lion  of  the  principle-  of  Art  to  anatomy,  and  nil  it  will  mean 

in    the    future   development    of  that 

pounder.    Certainly  if  we  are  to  attract  artists  I 

anatom)  itself  should  he  treati 
standpoint.     We  must  'nrniLr  Art  to  anatom}  befi 
it  to  the  artist;  the;,  can  be  made  re<  iprocal.    Bui 
influen  applied  to  anatomy  will 

\  stud 
form  or  structure   without    its   life   is   tie     i 


lie   who  :u   without    the  lift 

thing;  and  the  mo  the  form  gi 

life,  the  re   truh    an 

The  time  ini,-i  i  ome  when  t!  n  ill  offer  not 

only  the  dead  bod)  for  diswi  tion,  hut  will  help  show  h 
way.  the  life  of  it-  part-.  the  mils,  le-  of  an  arm. 

the  student  will  have  by  him  the  well  developed  arm  of  the 
athlete  to  -how  the  muscles  alive.* 

Sir  t  h  irli  - 

delineati ale.  hut  only  partially  attempted  to 

carry  it  out.     1 1  we  ,  an  gel  an    \  •  for  as  the 

Holy  ( !ra  I.  lei   us  ha  re  i |ual]  I   for  u- 

the  dissected  body,  that  v.  1 1  would 

real  stimulus  to  anatomical  study.    Onl)  then  will  our 
anatomy  become  truly  significant;  onlj  then  -hall  w. 
real  artistic  anatomy;  and  then  wl 
will  becomi  and  even  beautiful. 

The  genius  of  Sir  Charles  Bell  was  toward-  this 

mi  the  function  hack  of  the  form,  and  with 
a  Confident  and   ready  hand  to  draw  for  US  what   he  -aw.      He 

bad  thi  Hon.  of  relationship,  of  relative 

values,  of  the  point  of  \  ien  ;  and  with  it  all  that  deli<  at 
beautiful  sentiment  which  colored  his  life  as  well  a-  l 
It  was  indeed  Goethe's  mildc  Macht  and  the  > 

Light  of  Matthew   Arnold. 

A.  John  Bell's  sketch  oi  |  Uexander  Macdonali 

ing  the  artistic  drawing  of  a  malignant  tumor,  evidi 

Plate  4.     I  >raw  Ini  ■  Ing  the 

external  carotid  and  its  branch)  b  work. 

In  the  etching  we  m  ireful  working  up  of  detail 

t»  tter  drawing  of  the  arterj .    Reduced  about  one  third. 

I'l.x  ii    .".       I  'raw  Ing  and  .tcliin; 

The  draw  Ing 

a  different  sketch.    Redut 

Plate  6      I  'raw  ing  and 
ti-riial   carotid,  and    VI  rtt  ln.il   ai  I 

show  many  different  es;  thi   dra 
duced  about  one  third. 


bichte   and    Bibliographic   der   anatt  i 
nach  Hirer  Bezlehui  nachaft  und 

Knnst,  von  t>r  Ludwig  Choulant   Leipzig,  : 


•Sir  Charles  had  ' 
his  let  i  m  by  i  >r  \\    \v   K<  •  ii  iii  ti  ■ 

of  the  7th  in' 

r ii  work  w  I 

which  tn 
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NOTES  ON  NEW  BOOKS. 


Social  Work  in  Hospitals:  A  Contribution  to  Progressive  Medicine. 
By  Ida  M.  Cannon,  R.  N.  $1.50.  (Survey  Associates,  Inc., 
Publishers  for  the  Russel  Sage  Foundation.) 

There  is  no  one  so  well  qualified  as  Miss  Cannon  to  interpret  the 
uses  of  hospital  social  service,  not  only  by  reason  of  the  study  she 
has  made  of  the  subject,  but  because  she  has  put  so  much  of  her- 
self into  the  movement  and  has  been  so  live  an  influence  in  its 
development. 

Miss  Cannon's  is  the  first  text-book  on  social  work  in  hospitals 
that  lias  been  published,  and  though  she  feels  that  notwithstand- 
ing the  widespread  interest  in  the  movement  it  is  of  too  recent  date 
and  the  experience  gained  of  too  experimental  a  nature  to  justify 
the  laying  down  of  dogmatic  rules,  either  as  to  the  function  of  the 
social  worker  or  the  proper  organization  of  the  work;  still  she 
points  to  certain  ideals  that  have  developed  and  fundamental  prin- 
ciples that  have  been  evolved. 

She  follows  the  history  of  hospital  social  service  from  the 
beginnings,  referring  to  the  social  work  of  the  medical  students 
at  The  Johns  Hopkins  Hospital,  under  Dr.  C.  P.  Emmerson,  as  one 
of  the  four  important  contributions  towards  the  development  of 
the  movement,  through  its  various  phases  and  problems  to  the 
future  ideals  and  possibilities.  The  book  is  full  of  helpful  sug- 
gestions, dwelling  upon  the  importance  of  thorough  social  train- 
ing and  efficiency  and  pointing  out  the  dangers  and  pitfalls  con- 
sequent upon  poor  standards.  She  puts  before  us,  in  a  convincing 
manner,  the  interdependence  of  medical  and  social  diagnosis  and 
treatment. 

Miss  Cannon's  book  is  a  constructive  piece  of  work  that  should 
be  read  by  those  interested  in  hospital  management  as  well  as  by 
physicians,  nurses  and  social  workers. 

Lectures  on  Tuberculosis  to  Nurses.  Olliver  Bruce,  M.  R.  C.  S., 
L.  R.  C.  P.    $1.     (New  York:  Paul  B.  Hoeber,  1913.) 

This  book  is  "based  on  a  course  of  lectures"  delivered  to  the 
Queen  Victoria  Jubilee  Nurses.  The  value  to  nurses  of  a  descrip- 
tion in  detail  of  opsonic  index  technic,  also  of  methods  of 
physical  examination  of  patients  is  questionable.  The  opsonic 
index  is  mentioned  too  often  throughout  the  work,  considering 
the  present  views  of  any  value  it  may  have  in  tuberculosis  work. 

Such  a  course  of  lectures  would  be  of  benefit  to  a  junior  medical 
student,  but  can  hardly  be  useful  as  a  standard  for  nurses. 

Diseases  of  the  Digestive  Canal.  By  Dr.  Paul  Cohnheim.  Edited 
and  translated  by  Dudley  Fulton,  M.  D.  Illustrated.  Third 
edition.  $4.  (Philadelphia  and  London:  J.  B.  Lippincott 
Company,  1914.) 

■That  the  profession  have  recognized  the  value  of  Cohnheim's 
work  is  indicated  by  the  fact  that  the  publishers  have  brought  out 
a  new  edition,  which  varies  but  slightly  from  its  predecessor.  It 
is  a  well  written,  helpful  book  for  students  and  general  practi- 
tioners. 

The  American  Illustrated  Medical  Dictionary.  By  W.  A.  Newman 
Dorland,  M.  D.  Seventh  edition.  Revised  and  enlarged. 
$4.50.  (Philadelphia  and  London:  W.  B.  Saunders  Company, 
1918.) 

The  author  has  added  five  thousand  terms  to  his  previous 
edition,  and  his  work  continues  to  grow  in  value,  and  with  each 
new  issue  its  popularity  will  become  greater.  With  the  active 
growth  in  medical  and  allied  sciences  such  a  dictionary  becomes 
absolutely  essential  to  all  students,  and  Dr.  Dorland's  can  be 
recommended  most  heartily. 


The  Surgical  Clinics  of  John  B.  Murphy,  M.D.  (December,  1913.) 
Published    Bi-Monthly.      (Philadelphia   and   London:    W.   B. 

Saunders  Company. ) 

The  majority  of  the  papers  in  this  number  deal  with  bone 
lesions,  and  are  well  illustrated  by  X-ray  photographs.  Those 
anxious  to  learn  how  Dr.  Murphy  conducts  a  students'  clinic  will 
secure  a  good  impression  of  his  manner  and  style  by  reading  the 
concluding  paper  in  this  issue  of  the  "  Clinics." 

Oxford  Medical  Publications:  Manual  of  Surgery.  By  Alexis 
Thomson  and  Alexander  Miles.  Vol.  III.  Operative  Surgery. 
Second  edition.  Illustrated.  $3.50.  (London:  Henry  Frowde 
and  Hoddcr  &  Stoughton,  1913.) 

This  Edinburgh  surgery  is  one  that  must  appeal  to  many 
students  and  operators.  The  text  is  concise,  simple,  and  practical, 
and  the  illustrations  clear  and  well  chosen.  The  authors  are 
acquainted  fully  with  the  work  done  in  foreign  clinics,  and  their 
manual  is,  to  put  it  simply,  excellent. 

A  Text-Book  of  Physiology  for  Medical  Students  and  Physicians. 
By  William  H.  Howell,  M.  D.,  etc.  Fifth  edition.  Thor- 
oughly revised.  $4.  (Philadelphia  and  London:  W.  B. 
Saunders  Company.  1918.) 

No  fresh  word  of  commendation  is  needed  for  this  famous 
classic.  To  every  real  student  a  new  edition  of  this  book  is  a  true 
pleasure;  and  it  is  a  source  of  infinite  satisfaction  to  him  to  have 
Dr.  Howell's  views  on  the  latest  work  along  physiological  lines. 

Practitioners'  Visiting  List.  $1.25.  (Philadelphia  and  New  York: 
Lea  &  Febiger,  191 'h) 

The  publishers  have  issued  an  attractive  book,  well  suited  to 
the  needs  of  many  practitioners.  It  is  furnished  with  a  large 
variety  of  tables  to  which  reference  is  frequently  useful.  The 
"List"  is  practically  arranged,  convenient,  and  neat  in  appear- 
ance. 

Progressive  Medicine.  Edited  by  Hobart  Amory  Hare,  M.  D. 
Assisted  by  Leigiiton  F.  Appleman,  M.  D.  Vol.  IV.  Decem- 
ber, 1913. 

This  volume  contains  reviews  of  diseases  and  surgical  conditions 
of  many  of  the  abdominal  organs,  and  of  the  surgery  of  the  ex- 
tremities and  tumors,  and  of  such  problems  as  anaesthesia,  shock 
and  infections.  The  need  of  "Progressive  Medicine"  is  distinct, 
and  the  publication  is  prepared  with  ability  and  thoroughness,  so 
that  it  is  of  real  value  to  the  majority  of  the  medical  profession. 

Pyorrhea  Alveolaris.  By  Friedrich  Hecker,  M.D.  .$2.  (St. 
Louis:  C.  V.  Mosby  Company,  1918.) 

The  author  is  a  dentist  as  well  as  a  physician,  so  that  he  has 
had  ample  opportunity  to  become  acquainted  with  this  disease, 
but  it  is  to  be  feared  that  he  is  on  the  wrong  track  in  attempting 
to  distinguish  eleven  different  varieties  of  this  affection.  Further 
study  will  probably  show  that  this  classification  can  be  much 
simplified  when  the  causative  organism  is  finally  distinguished. 
The  pathological  illustrations  are  marred  by  the  lettering,  and 
the  book  adds  nothing  to  what  is  already  known  about  this  disease. 

Chloride  of  Lime  in  Sanitation.  By  Albert  H.  Hooker.  (  New 
York:  John  Wiley  <&  Sons,  1913.) 

This  little  book  of  some  200  pages  contains  an  excellent  his- 
torical account  of  the  development  of  our  knowledge  of  the 
chemistry  of  the  chloride  of  lime  of  which  calcium  hypochlorite, 
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CaOCl  ,  is  the  active  disinfecting  agent,  together  with  I 
directions  for  its  practical  use.     The  extent  to  which  this  disin- 
fectant is  being  employed  is  well  illustrated  by  the  rather  volumi- 
nous literature  cited.     It  should  prove  of  great  value  to  pi 
sanitarians. 

ind  Cure*  of  Crime.    By  Thomas  Speed  "Mossy.   [81 
O.  V.  Mosby  Company,  1 
Mr.  Mosby  is  a  lawyer  anil  a  former  pardon  attorney  of  t 
of    Missouri.      He   has   seen    many   criminals,   ami    read    widely, 
judging  from  numerous  extracts  in  this  volume,  on  penology,  bin 
he  has  compiled  a  work  <|iiiti-  elementary  in  character  and  one 
which  offers  no  new  suggestions  to  the  real  stud'  nt  of  this  subject 
The  photographs  of  criminals  inserted  here  and  there  III 
ume  are  not  helpful  to  the  reader,  for  there  is  no  reference  to  them 
in  the  text. 

London   Medical   Publication*:   The  Principles  and    Pro 

Medical  Hydrology.  By  H.  FoBTKSCus  Pox,  Ml'  (London). 
[London:  Untventty  of  London  Press  > 
Medical  hydrology  or  hydrotherapy  is  a  subject  not  so  well 
understood,  either  by  doctors  or  nur^.  s,  as  il  should  be,  and  here 
is  a  book  on  this  method  of  treatment  which  is  distinctly  helpful 
It  is  not  a  profound  treatise  on  hydrotherapy,  but  a  clearly  written 
guide  book  covering  the  essentials  in  a  simple  and  satisfactory 
manner.  It  is  divided  into  four  parts:  1,  The  Physiology  of  Bath- 
ing; 2,  Hydrotherapy;  ::.  Medicinal  Springs  and  Baths;  and  4, 
Indications  for  Hydrologies!  Treatment 

■  uses  of  Children.    By  Hkvby  Eros   n  nv.  M   D 
revised  edition.     (St  Louit:  0.  V.  Mosby  Company,  1913.) 
This  book  now  appears  in  its  second  edition  and  ci 
pages.    Many  chapters  have  been  rewritten,  and  a  few  Illustrations 
have  been  added.     In  the  appendix,  the  Standards  and  Methods  for 
the  production   of  Certified    Milk   as  adopted   by   The   American 
Association    of    Medical    Milk    Commissions    are    given.      These 
standards   are  chiefly  of  interest   to   the   producer  of  milk   and 
from  the  point  of  view  of  the  reviewer  add  but  little  to  i 
of   the   book    for   students   and    practitioners.     The    present    da] 
tendency  is  toward  simpler  methods  in  the  feeding  of  infants.    The 
complicated    formulte  for  the  modification  of  milk   found   in   tie' 
appendix  are  not  only  of  questionable  value  but  are  confusing  to 
one  desirous  of  obtaining  practical  information  along  this  line. 
Tlu'ir  use  should  not  !»•  advis.-d.     The  text  is  written  with  a  dis- 
regard for  the  proper  English  construction  of  the  sent 
many  instances  authenticity  for  the  statement  of  facts  is  lacking 
By  way  of  illustration,  on  page  276,  the  author  says,  "In 

-  does  a  complete  climatic  change  ha 
action  as  in  children  convalescing  from  enterocolitis    Fro? 

soutli  of  Mason  and    DlXOn'S   Line,   no  Other  I  I 

flclal  than  removal  to  points  In  Michigan.     The  large  amount  of 

water  through  Hii-  - 1 : . r •  Imparts  a  lite  giving  something  ' 

which  works  wonders  in  these  eases."    Many  of  t! 

are  poor  and  unnecessary     Some  of  them   (pages  101, 

may  be  of  lnt<  agriculturalist  and  to  t!.-    pi 

milk,  but  scarcely  to  students  ot  medicine    The  I K  m\ 

tended  for  the  stud,  ni  and  the  general  practitioner  dot 
its  purpose  satisfactorily. 

Treatmi  nt  of  1  r,  M.  D.    Tr 

by  L 

pony,  1919.') 

This  work  of  600  pages  Is  the  first  English  edition  tr 
from  the  French  by  Dr.  Leon  Blanc 

The  author  deals  with  the  subject  from  two  main 
the  soil  and  the  germ,  and  emphasises  greatl] 


soil.    His  contention  .ill  in  all  in  tuben  i 

Is  made  unneoessarU]  emi  r..i  is  a 

<nized  by  the  pro; 

It    is   dail  '    reliance   should   bo   placed   on   drug 

medication  in  I 
generally  held,  and  the  author  Calls  to  prove  his  claim. 

Tuberculin  is  gis> 
greater    the    gravity    of    tub. ren. 

initial  dose,"  is  mystifying,  and  even  if  true  would  requll 
explanation  of  proof. 

Altogether  the  book  is  only  fair.     It  is  written  f 
practitioner  and  some  of  the  matter  could  !'••  taken  out  without 
lessening  the  value  of  tin-  work. 

The  translation  is  very  good     the  English  b 
readable. 

International  Clinic*.     Vol.  iv  jl'.     [Philadelphia 

and  London:  J.  II.  Lippincott  Company,  191 

Medicine,  surgery  and   neurology  are   well  In   the 

"Clinics."    Some  of  these  are  too  long,  but  thi  rarthin, 

Sewall,  and  Proescher  are  among  the  best  In  the  volume.    B 
the  more  modern  views  in  neurology  an-  presented  In  on.-  or  two 
papers,  and  •  ugi  ni<  -  Is  abused  by  having  two  articles  attributed 
to  it,  which  would  be  bett<  r  classified  under  •  sdlng 

The  term  eugenics  is  generally  misunderstood  and  misapplied  by 
American  writers. 

Cunningham's  Text-Book  of  Ami/mm/.  Edited  by  Abthui  Roam- 
Bon,  M.  i>.,  F.  R. c.  S.,  Ed.  Fourth  edition.  Enlarged  ami  re 
written.     Illustrated.     16.60 

Co.,  mis.) 

From   the  title  one  would   naturally   Infer  that   this   work   was 
like  Gray's,  that  is,  the  writing  of  one  anaton  ntrary, 

it  is  the  reverse,  there  being  (or  I  ntrlbu 

tors,  all   Englishmen,  and  there  is.  what   i 

chapter  by  Cunningham.     Hut  i  inator  of  this 

compilation   it  still   partly   bears  hi-    > 

chief  competitors  in  the  medical  0OC?  in 

■   ■■  anatomj   b    i 
in  English  as  the  work  of  a  single  author.    Cunningham 
Book  in  its  n<  undoubtedly  a  book  that  will  appeal  t" 

itudenb  toi  It  I    rerj  liberally  111 

clature,  hs    an  admirable  Index,  irefullj 

dern 

By  John  II    Mt  bskb,  m  l> . 
It.  vi-.  d  bj  Joan  H    Mi  -  i  a,  Js  .  U  1'     lllu  ill   I 
d<  iphla 

Bo  many   addition     ol    varii  i 
methods  of  n 
edition  of  Mn 
work    sri 

This  ha 
largely  hi-  I   I 

hlch  all  wl 

I    ftfOMMl!    Of 

Con 

i    B 

I 
rially   t 
merit  i> 
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Aside  from  this  the  reader  will  gain  little,  as  the  methods  of 
interpretation  and  diagnosis  are  too  brief  and  hardly  abreast  of 
the  times.    Roentgentherapy  is  not  discussed. 

Disease  and  Its  Causes.  By  W.  T.  Councilman,  A.  M.,  M.  D.,  LL.  D. 
(New  York:  Henry  Holt  &  Co.,  litis.) 

This  little  volume  published  in  a  series  known  as  the  Home 
University  Library  of  Modern  Knowledge,  should  serve  the  useful 
purpose  of  giving  the  laity  reliable  information  concerning  the 
topic  with  which  it  deals.  In  about  250  pages  Dr.  Councilman 
defines  disease  and  describes  its  extrinsic  and  intrinsic  causes.  A 
large  portion  of  the  book  is  devoted  to  a  discussion  of  the  infec- 
tious diseases,  though  other  organic  diseases,  especially  diseases 
of  the  heart,  are  briefly  dealt  with.  The  subject  of  insanity  is  also 
discussed  and  the  relations  of  degeneracy  and  criminality  to  states 
of  the  nervous  system  touched  upon.  In  the  last  chapter  of  the 
book  the  relation  of  modern  conditions  of  life  to  the  extension  of 
disease  is  taken  up. 

We  do  not  know  of  any  other  small  volume  in  which  the  layman 
can  find  such  a  mass  of  information  so  clearly  and  attractively 
presented  concerning  the  matters  with  which  modern  medicine 
has  to  deal. 

Oxford  Medical  Manuals:  The  Elements  of  Bandaging,  Fractures 
and  Dislocations.  By  William  Rankin,  M.  B.  $1.50.  (Lon- 
don: Henry  Frowde  and  Hodder  <£  Stoughton,  1913.) 

It  is  a  small  volume  of  115  pages,  with  numerous  illustrations 
and  large  type,  so  that  the  volume  could  be  read  easily  in  an  hour. 
The  three  subjects  discussed  cannot  be  satisfactorily  covered  in 
such  small  compass,  and  it  is  to  be  regretted  if  the  information 
contained  is  sufficient  to  prepare  men  "  for  the  practical  portion 
of  their  final  examination." 

Oxford  Medical  Publications:  The  Practitioner's  Practical  Pre- 
server.   By  D.  M.  Macdonald,  M.  D.    $1.50. 

Practical  Presenting  with  Clinical  Notes.  By  Arthur  H.  Prjchard, 
M.  R.  C.  S.,  etc.  $2.  (London:  Henry  Frowde  and  Hodder  & 
Stoughton,  WIS.) 

The  first  of  these  works  is  nothing  more  than  a  small  pocket  for- 
mulary to  which  is  appended  a  table  of  dosage,  brief  directions 
for  common  emergencies,  a  pregnancy  table,  etc.  The  work  is 
similar  to  many  others,  and  will  be  useful  to  those  who  like  this 
class  of  work. 

Prichard's  book  is  novel  in  its  mode  of  presentation.  He  sup- 
plies a  number  of  prescriptions,  explains  them  by  "  giving,  by  way 
of  explanatory  notes,  reasons  for  employing  the  various  con- 
stituents, their  particular  actions,  and  any  special  points  concern- 


ing them to  illustrate  the  effects  of  the  various  drugs  in 

combination  a  number  of  illustrative  cases  have  been  epitomized. 
The  results  of  treatment  in  these  are  indicated  in  short  notes, 
while  the  main  features  of  each  case  are  briefly  summed  up  by 
way  of  comment."  The  author  arranges  his  remarks  and  clinical 
notes  in  parallel  columns,  and  in  this  small  volume  he  can  only 
cover  a  limited  field,  but  the  method  is  one  with  distinct  advan- 
tages, as  it  makes  more  vivid  than  usual  the  effect  of  drugs  on 
patients.  Though  it  is  more  adapted  to  the  bedside  than  to  book 
form,  yet  a  good  student  will  gain  much  from  a  careful  reading 
of  "  Practical  Presenting." 

A  Text-Book  of  Histology.  By  Dr.  Frederic  T.  Lewis  and  Dr. 
Phillpi>  Stohk.  Second  edition.  Illustrated.  $3.  (Philadel- 
phia: P.  Blakiston's  Son  <£•  Co.,  1914.) 

A  Text-Book  of  Histology.  By  Frederick  R.  Bailey,  M.  D.  Fourth 
revised  edition.  Illustrated.  $3.50.  (New  York:  William 
Wood  <t  Co.,  1013.) 

Stohr's  famous  and  most  widely  read  work  appears  completely 
revised  and  much  rewritten  by  Lewis,  and  it  remains  to  be  seen 
whether  in  its  new  form  it  will  be  as  popular  in  the  future  as  in 
the  past.  It  is  arranged  upon  an  embryological  basis,  and  as  em- 
bryology now  plays  a  much  more  important  role  in  the  medical 
curriculum  than  a  few  years  ago,  Lewis'  book  will  be  helpful  for 
the  student  in  association  with  his  general  anatomy. 

The  other  histology,  by  Bailey,  familiar  to  and  liked  by  many 
students,  will  appeal  readily  to  many  more  just  beginning  their 
study  of  medicine  to  whom  it  is  well  adapted  by  its  clear  style 
and  simplicity. 

The  Practice  of  Medicine.     By  James  Tyson,  M.  D.,  etc.,  and  M. 
Howard    Fussell,    M.  D.      Sixth    edition.      Revised    and    re- 
written.    Illustrated.      (Philadelphia:  P.  Blackiston's  Son  <k 
Co.,  1914.) 
The  new  edition  has  been  abridged  in  parts  and  enlarged  in 
others,  causing  imperfections  as  well  as  perfections.    It  is  a  pity 
that  all  the  historical  part  of  the  subject  had  to  be  omitted,  and 
also  that  the  section  on  parasites,  which  are  becoming  more  and 
more  important  in  the  study  of  medicine,  had  to  be  shortened. 
The  work  is  more  complete  in  having  fuller  accounts  of  some  old 
diseases,  and  by  the  introduction  of  some  diseases  which  are  rare 
and  not  always  included  in  all  text-books  of  medicine.    Otherwise 
this   standard  work   remains  unaltered,  and  noteworthy  as  the 
production  of  one  of  Philadelphia's  eminent  practitioners.     The 
index  is  unfortunately  incomplete;  there  is  no  reference,  at  least 
we  could  not  find  it,  to  phenosulphonephthalein,  and  yet  this  is 
mentioned  as  one  of  the  important  new  subjects  in  the  preface. 


BOOKS  RECEIVED. 


Radium.  As  Employed  in  the  Treatment  of  Cancer,  Angiomata, 
Keloids,  Local  Tuberculosis  and  Other  Affections.  By  Louis 
Wickham,  M.  V.  O.,  and  Paul  Degrais.  Translated  by  A.  and 
A.  G.  Bateman,  M.  B.,  C.  M.  With  fifty-three  illustrations. 
1913.    12°.    Ill  pages.    Paul  B.  Hoeber,  New  York. 

Modern  Problems  of  Biology.  Lectures  delivered  at  the  Uni- 
versity of  Jena,  December,  1912.  By  Charles  Sedgwick  Minot. 
With  fifty-three  illustrations.  1913.  8".  124  pages.  P.  Blak- 
iston's Son  &  Co.,  Philadelphia. 

Caticer  of  the  Breast.  An  Experience  of  a  Series  of  Operations 
and  Their  Results.  By  Charles  Barrett  Lockwood,  F.  R.  C.  S. 
(Eng. ).  1913.  Svo.  234  pages.  Henry  Frowde,  London; 
Hodder  &  Stoughton,  London. 


Treatment  of  Tuberculosis.  Ordinary  Therapeutics  of  Medical 
Men.  By  Albert  Robin.  Translated  by  Dr.  Leon  Blanc,  with 
the  assistance  of  H.  de  Meric.  1913.  Svo.  GIG  pages.  The 
Macmillan  Company,  New  York. 

.1  Manual  of  Surgical  Treatment.  By  Sir  W.  Watson  Cheyne, 
Bart,  C.  B.,  D.  Sc,  LL.  D.,  F.  R.  C.  S.,  F.  R.  S.,  and  F.  F.  Burg- 
hard,  M.S.  (Lond.),  F.  R.  C.  S.  New  edition,  entirely  revised 
and  largely  rewritten  with  the  assistance  of  T.  P.  Legg, 
M.  S.  (Lond.),  F.  R.  C.  S.,  and  Arthur  Edmunds,  M.  S.  (Lond.), 
F.  R.  C.  S.  Volume  V.  The  Treatment  of  the  surgical  Affec- 
tions of  the  Pancreas,  Liver  and  Spleen,  the  Neck,  the  Breast 
and  Thorax,  anil  the  Qcnito-l'i  inary  Organs.  1913.  Svo.  619 
pages.    Lea  &  Febiger,  Philadelphia  and  New  York. 
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Meningococcus  Meningitis.  By  Henry  Heiman,  M.  D.,  and  Samuel 
Feldstein,  M.  D.  With  Introduction  by  Henry  Koplik,  M.  D. 
1913.    8°.    313  pages.    J.  B.  Lippincott  Company. 

Cunningham's  Text-Booh  of  Anatomy.  Edited  by  Arthur  Robin- 
son, M.  D.,  F.  R.  C.  S.  Fourth  edition,  enlarged  and  rewritten. 
Illustrated  by  1124  figures  from  original  drawings,  637  of 
which  are  printed  in  colors,  and  two  plates.  1913.  8°.  1596 
pages.     William  Wood  and  Company,  New  York. 

In  Memory  of  Dr.  James  Livingstone  Thompson  1882-1913  and  His 
Son,  Dr.  Daniel  A.  Thompson  1862-1904.  By  The  Indianapolis 
Literary  Club,  The  Indianapolis  Medical  Society,  The  Loyal 
Legion  of  Indiana,  The  Medical  College  of  Indiana,  The 
Family  of  Dr.  Thompson,  and  Other  Friends  and  Lovers  of 
Many  Years.    1913.    12°.    98  pages.    Indianapolis,  Ind. 

A  Text-Book  of  Histology.  By  Frederick  R.  Bailey,  A.  M.,  M.  D. 
Fourth  revised  edition,  profusely  illustrated.  1913.  Svo. 
644  pages.    William  Wood  and  Company,  New  York. 

Cancer,  Its  Cause  and  Treatment  without  Operation.  By  Robert 
Bell,  M.  D.,  F.  R.  F.  P.  S.,  etc.  Second  edition,  revised.  1913. 
12°.  324  pages.  G.  Bell  and  Sons,  Ltd.,  London.  The  Mac- 
Millan  Company,  New  York. 

Surgery  of  the  Upper  Abdomen.  In  two  volumes.  By  John  B. 
Deaver,  M.  D.,  Sc.  D.,  LL.  D.,  and  Astley  Paston  Cooper  Ash- 
hurst,  A.  B.,  M.  D.  Volume  II.  Surgery  of  the  Gall-Bladder, 
Liver,  Pancreas  and  Spleen.  With  52  illustrations.  1914.  8°. 
499  pages.    P.  Blakiston's  Son  &  Co.,  Philadelphia. 

A  Text-Book  of  Histology.  Arranged  upon  an  Embryological 
Basis.  By  Frederic  T.  Lewis  and  Dr.  Philipp  Stbhr.  Second 
edition,  with  495  illustrations.  Being  the  seventh  American 
edition  of  Stbhr's  Histology.  From  the  fifteenth  German 
edition,  edited  by  Dr.  0.  Schultze.  1914.  8°.  539  pages.  P. 
Blakiston's  Son  &  Co.,  Philadelphia. 

The  Practice  of  Medicine.  A  Text-Book  for  Practitioners  and 
Students  with  Special  Reference  to  Diagnosis  and  Treatment. 
By  James  Tyson,  M.  D.,  LL.  D.,  and  M.  Howard  Fussell,  M.  D. 
Sixth  edition,  revised  and  rewritten.  With  six  plates  and  179 
other  illustrations.  1914.  S°.  1211  pages.  P.  Blakiston's 
Son  &  Co.,  Philadelphia. 

Scientific  Memoirs.  {Neiv  Series.)  No.  GO.  By  Officers  of  the 
Medical  and  Sanitary  Departments  of  the  Government  of 
India.  Studies  on  the  Mouth  Parts  and  Sucking  Apparatus 
of  the  Bloodsucking  Diptera.  No.  (.  The  Comparative 
Anatomy  of  the  Proboscis  in  the  Bloodsucking  Muscidae, 
By  Captain  F.  W.  Cragg,  M.  D.,  I.  M.  S.  1913.  4°.  56  pages. 
Superintendent  Government  Printing,  Calcutta,  India. 

Cardio-vascular  Diseases.  Recent  Advances  in  their  Anatomy, 
Physiology,  Pathology,  Diagnosis  and  Treatment.  By  Thomas 
E.  Satterthwaite,  A.  B.,  M.  D.,  LL.  D.,  Sc.  D.  1913.  S°.  166 
pages.    Lemcke  and  Buechner,  New  York. 

Stanford  University  Medical  Publications.  Bulletin  No.  1.  1913. 
4°.     San  Francisco,  California. 

Diseases  of  the  Heart.  By  James  Mackenzie,  M.  D.,  F.  R.  C.  P., 
LL.  D.,  Ab.  and  Ed.,  F.  R.  C.  P.  I.  (Hon.).  Third  edition.  1913. 
Svo.  502  pages.  Oxford  Medical  Publications.  H.  Frowde, 
London;  Hodder  &  Stoughton,  London. 

An  Introduction  to  the  History  of  Medicine.  With  Medical 
Chronology,  Bibliographic  Data  and  Test  Questions.  By 
Fielding  H.  Garrison,  A.  B.,  M.  D.  Illustrated.  1914.  Svo. 
763  pages.  W.  B.  Saunders  Company,  Philadelphia  and 
London. 


A  Text-Book  of  Physiology.  By  William  H.  Howell,  Ph.  D.,  M.  D., 
LL.  D.  Fifth  edition,  thoroughly  revised.  1913.  Svo.  1020 
pages.     W.  B.  Saunders  Company,  Philadelphia  and  London. 

The  Surgical  Clinics  of  John  B.  Murphy,  M.  D.,  at  Mercy  Hospital. 
Chicago.  "Volume  II,  Number  6,  December,  1913.  8vo.  W.  B. 
Saunders  Company,  Philadelphia  and  London. 

Russell  Sage  Foundation.  Social  Work  in  Hospitals.  A  Contribu- 
tion to  Progressive  Medicine.  By  Ida  M.  Cannon,  R.  N.  1913. 
12mo.     257  pages.     Survey  Associates,  Inc.,  New  York. 

Anatomy  and  Physiology.  A  Text-Book  for  Nurses.  By  John 
Forsyth  Little,  M.  D.  Illustrated  with  149  Engravings  and  4 
Plates.  [1914.]  12°.  483  pages.  Lea  &  Febiger,  Philadelphia 
and  New  York. 

Medical  and  Surgical  Reports.  Buffalo  General  Hospital.  Volume 
I.     1913.    8vo.    249  pages.    Buffalo,  New  York. 

Ergebnisse  der  Chirurgie  und  Orthopddie.  Herausgegeben  von 
Erwin  Payr  und  Hermann  Kiittner.  Siebenter  Band.  Redi- 
giert  von  H.  Kiittner.  Mit  335  Textabbildungen  und  I  Tafel. 
1913.    8°.    858  pages.    Julius  Springer,  Berlin. 

Lectures  on  Tuberculosis  to  Nurses.  Based  on  a  Course  delivered 
to  the  Queen  Victoria  Jubilee  Nurses.  By  Olliver  Bruce, 
M.  R.  C.  S.,  L.  R.  C.  P.  With  illustrations.  1913.  12°.  134 
pages.     Paul  B.  Hoeber,  New  York. 

Lectures  on  Medical  Electricity  to  Nurses.  An  Illustrated  Manual. 
By  J.  Delpratt  Harris,  M.  D.  Durh.,  M.  R.  C.  S.  With  23  illus- 
trations.   1913.    12°.    88  pages.    Paul  B.  Hoeber,  New  York. 

The  Healthy  Marriage.     A  Medical  and  Psychological  Guide  for 

Wives.     By  G.  T.  Wrench,  M.  D.,  B.  S.  (Lond.).     1914.     12'. 

300  pages.    Paul  B.  Hoeber,  New  York. 
The  Pathology  of  Groioth.     Tumours.     By  Charles  Powell  White, 

M.  D.,  F.  R.  C.  S.     Illustrated.     1913.     S°.     235  pages.     Paul  B. 

Hoeber,  New  York. 

Materia  Medica:  Pharmacology:  Therapeutics:  Prescription  'Writ- 
ing. By  Walter  A.  Bastedo,  Ph.  G.,  M.  D.  Illustrated.  1913. 
Svo.  602  pages.  W.  B.  Saunders  Company,  Philadelphia  and 
London. 

Principles  of  Surgery.  By  W.  A.  Bryan,  A.  M.,  M.  D.  Original 
illustrations.  1913.  Svo.  677  pages.  W.  B.  Saunders  Com- 
pany, Philadelphia  and  London. 

The  American  Illustrated  Medical  Dictionary.  A  new  and  com- 
plete dictionary  of  the  terms  used  in  medicine,  surgery,  den- 
tistry, pharmacy,  chemistry,  nursing,  veterinary  science, 
biology,  medical  biography,  etc.  By  W.  A.  Newman  Dorland, 
A.M.,  M.  D.  Seventh  edition,  revised  and  enlarged.  191::. 
Svo.  1107  pages.  W.  B.  Saunders  Company,  Philadelphia  and 
London. 
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Free   Thrombi  and  Ball-Thrombi  in  the  Heart.      Bv   .T.   II.   Hewitt,   M.  D, 

82  pages.     Price,  $1.00. 
Benzol  as  a  Leucotoxin.     By   Lacbence  Selling,  M.  D.     60   pages.     Price. 

$1.00. 
Primary  Carcinoma  of  the  Liver.      By  M.  i '.  Winteknitz.  M.  D.     4J  pages 

Price,  75  cents. 


$2.00. 


The  Origin  and  Development  of  the  Lymphatic  System.      Bv   Florbnch  M. 

Sabin.    94  pages.     Price,  $2.00, 
The  Nuclei  Tuberis  Laterales  and  the   So-called   Ganglion   Opticum  Basale. 

By  Edward  F.  Malone,  M.  D..     In  press. 
are  now  on  sale  by  The  Johns  Hopkins  Press,  Baltimore.     Other  mono- 
graphs will  appear  from  time  to  time. 
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though  the  woman  does  not  suckle  her  baby.  Furthermore, 
when  lactation  continues  undisturbed,  the  nitrogen  output 
diminishes  about  the  end  of  the  second  week  after  labor.  Like- 
wise, the  suggestion  which  holds  that  too  sparse  a  diet  is  re- 
sponsible for  the  phenomenon  is  equally  untenable,  as  puer- 
peral women  who  receive  an  amount  of  nourishment  quite 
sufficient  for  their  weight  still  excrete  an  unusually  large 
quantity  of  nitrogen  during  the  first  two  weeks  of  the  lying-in 
period. 

The  correct  explanation  is  very  simple.  Purely  upon  clini- 
cal grounds  it  would  seem  probable  that  the  phenomenon  is 
associated  with  the  involution  of  the  uterus — a  proi 
which  the  organ  is  reduced  within  a  few  weeks  from  the  size 
of  a  newborn  baby's  head  to  that  of  its  fist,  while  its  weight 
becomes  diminished  from  1000  to  50  or  60  grammes.  The  pro- 
cess is  now  regarded  as  due  to  autolysis  which  breaks  the 
muscle-protein  down  into  simpler  substances.  These  pass 
into  the  circulation,  are  eliminated  through  the  kidneys,  and 
thus  increase  the  amount  of  nitrogen  in  the  urine. 

Fortunately,  this  hypothesis  can  be  tested  experimentally. 
and  requires  two  series  of  observations.  In  the  first  we 
ascertain  whether  the  increased  nitrogenous  output  observed 
after  normal  labor  is  in  any  way  affected  by  the  performance  of 
Cesarean  section ;  while  in  the  second  we  determine  whether 
it  is  influenced  by  the  removal  of  the  uterus  at  the  time 
Csesarean  section  is  performed.  If  there  is  a  marked  decrease 
in  the  amount  of  nitrogen  excreted  after  the  removal  of  the 
uterus,  it  would  appear  justifiable  to  attribute  it  to  the  artifi- 
cial interference  with  involution.  The  opportunity  to  investi- 
gate this  problem  was  given  me  by  Doctor  J.  Whitridge 
Williams  while  1  was  a  member  of  the  staff  of  The  Johns 
Hopkins  Hospital,  and  the  records  of  two  cases  in  which  the 
observations  were  most  complete  form  the  basis  of  this  report. 

Case  I.     Conservative  Cesarean   Section. 

A.  W.,  negress,  II  para,  31  years  old,  generally  contracted  rha- 
chitic  pelvis,  pregnancy  normal,  expected  date  of  confinement,  Feb- 
ruary S. 

Labor  began  February  12  and  lasted  46%  hours,  when  a  clas- 
sical Cesarean  section  was  performed.  Ether  anesthesia  lasted 
one  hour.  The  puerperium  was  normal  until  the  23d  day,  when 
a  small  superficial  breast  abscess  developed,  which  was  promptly 
incised  and  healed  within  a  week. 

Metabolic  observations  were  begun  32  days  before  delivery.  At 
that  time  the  patient's  weight  was  119%  lbs.,  and  ten  days  later 
122%  lbs.  During  this  period  the  average  daily  nitrogenous  con- 
tent of  the  food  was  15.6  gm.,  of  the  urine  10.23  gni.,  of  the  feces 
1.6S  gm.    The  average  daily  storage  of  nitrogen  was  3.66  gm. 

On  the  day  of  delivery  the  fluid  intake  was  730  cc.  and  the  urine 
measured  890  cc.  The  nitrogen  of  the  food  was  4.38  gm.,  of  the 
urine  5.04  gm.  The  patient  weighed  110  lbs.  at  the  conclusion  of 
the  operation. 

Liquid  nourishment  alone  was  permitted  for  three  days  after 
operation  and  the  diet  used  during  pregnancy  was  not  again  em- 
ployed until  the  end  of  a  week.  During  the  first  20  days  of  the 
puerperium  the  average  daily  nitrogen  of  the  food  was  12.88  gin.. 
of  the  urine  12.15  gm.  The  additional  loss  through  the  milk,  lochia, 
and  feces  resulted  in  a  negative  nitrogen  balance,  so  that  the  av- 
erage daily  loss  of  nitrogen  was  3.56  gm.  At  the  end  of  this  period 
the  patient  weighed  105  lbs. 


From  clinical  observation  of  the  size  of  the  uterus,  as  well  as 
from  the  character  of  the  urinary  nitrogen  curve,  it  seemed  that 
the  acute  involution  of  the  uterus  ended  about  the  17th  day.  Ob- 
servations, however,  were  continued  until  the  21st  day,  when  the 
patient  complained  of  pain  in  the  breast.  The  temperature  was  then 
100.5°  F.,  and  two  days  later  rose  to  104.5°  F.  It  fell  to  normal 
shortly  after  the  abscess  was  opened.  Although  the  urine  was  col- 
lected and  analysed  during  the  existence  of  this  complication,  the 
results  are  not  included  here,  for  the  high  nitrogen  values  ob- 
tained were  due  to  the  fever,  and  bear  no  relation  to  the  problem 
under  investigation. 

Observations  were  resumed  after  the  patient  had  entirely  re- 
covered, namely,  from  the  41st  to  the  45th  day  postpartum.  The 
diet  was  then  the  same  as  had  been  employed  during  pregnancy. 
The  urine  nitrogen  averaged  10.25  gm.  per  day.  During  this 
period  the  patient  was  practically  in  nitrogenous  equilibrium.  She 
weighed  107  lbs.  at  the  beginning  and  107%  lbs.  at  the  end  of  this, 
the  final  series  of  observations. 

Case  II.     Cesarean  Section   with  Supravaginal  Hystekei  huiy. 

S.  C,  negress,  I  para,  21  years  old,  pregnancy  normal,  expected 
date  of  confinement,  July  29. 

Labor  began  July  27,  and  shortly  after  its  onset  a  Porro  Cesa- 
rean section  was  performed.  Ether  anaesthesia  lasted  an  hour  and 
a  quarter.  The  puerperium  was  normal,  but  the  patient  was  un- 
able to  nurse  the  baby  satisfactorily  on  account  of  an  inadequate 
supply  of  milk. 

Metabolic  observations  were  made  uninterruptedly  from  the  14th 
day  before  delivery  until  the  20th  day  postpartum.  Since  the  de- 
cision to  perform  Cesarean  section  had  been  reached  in  advance,  it 
was  possible  to  do  the  operation  at  the  close  of  one  of  the  24-hour 
periods  of  observation.  On  this  account  the  data  designated  the 
day  before  delivery  actually  includes  several  hours. after  labor  had 
begun. 

At  the  beginning  of  the  observations  the  patient  weighed  96 
lbs.,  and  at  the  onset  of  labor  99V2  lbs.  Unusually  satisfactory  data 
were  obtained  during  the  11  days  of  pregnancy  while  the  patient 
was  taking  a  mixed  diet.  At  the  end  of  that  time  observations 
were  desired  relating  to  a  liquid  diet  such  as  would  probably  be 
used  for  some  days  after  the  operation.  These  were  in  progress 
when  labor  started. 

During  the  last  two  weeks  of  pregnancy  the  average  daily  nitrog- 
enous content  of  the  food  was  15.02  gm.,  of  the  urine  8.70  gm.,  and 
of  the  feces  1.8  gm.  The  average  daily  storage  of  nitrogen  was 
4.52  gm. 

Although  the  diet  for  two  days  following  the  operation  consisted 
of  liquids  in  restricted  amounts,  the  output  of  nitrogen  through 
the  urine  rose  immediately  and  reached  its  maximum  on  the  3d 
day  postpartum.  An  attempt  was  made  to  return  to  the  diet  which 
had  been  used  during  pregnancy,  but  the  patient  was  unable  to 
take  so  much,  and  was  not  able  to  do  so  until  the  end  of  two  weeks. 

During  the  puerperium  the  average  daily  amount  of  nitrogen  in 
the  food  was  12.50  gm.,  in  the  urine  9.10  gm.,  and  in  the  feces  0.95 
gm.  The  patient  did  not  suckle  her  baby  and  there  was  no  lochia. 
The  nitrogen  balance  was  negative  four  days  after  operation,  but 
subsequently  was  positive.  The  average  daily  retention  was  2.45 
gm.  nitrogen.  The  patient  weighed  79%  lbs.  just  after  the  opera- 
tion, and  S4%  lbs.  at  the  conclusion  of  the  postpartum  observa- 
tions. 

The  body  of  the  uterus  removed  at  the  Cesarean  section  weighed 
850  gm.  A  small  portion  of  the  fresh  tissue  was  dried  to  con- 
stant weight  and  showed  that  70  per  cent  moisture  was  present. 
Consequently  the  amount  of  water-free  substance  in  the  entire 
uterus  was  255  gm.  Analysis  by  the  Kjeldahl  method  showed  that 
the  uterus  contained  38.75  gm.  of  nitrogen. 
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the  influence  of  the  anaesthetic,  for  the  dietary  conditions  were 
identical  before  and  after  operation  and  there  was  practically 
mi  loss  of  blood. 

In  view  of  the  experimental  and  clinical  evidence  here  ad- 
duced there  can  be  no  douht  that  the  rise  in  the  urinary  nitro- 
gen immediately  following  the  Porro  Caesarean  section  is  refer- 
able to  the  influence  of  anaesthesia.  In  Case  I.  as  well,  there 
was  a  similar  effect,  but  the  presence  of  the  involuting  uterus 
makes  it  impossible  to  estimate  exactly  the  influence  of  the 
anaesthetic.  Certain  other  facts,  however,  are  of  interest. 
Thus,  the  effect  of  anaesthesia  became  evident  more  promptly 
in  the  case  from  which  the  uterus  had  been  removed.  On  the 
other  hand,  both  the  maximum  daily  excretion  and  the  average 
excretion  were  greater  in  the  case  of  conservative  section,  which 
must  have  been  due  to  the  fact  that  the  uterus  was  in  process 
of  involution. 

In  further  comparing  our  cases,  however,  the  effect  of  anaes- 
thesia may  be  disregarded,  since  both  were  subject  to  its  influ- 
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Chart  III. — Contrasting  the  total  nitrogen  of  the  urine  after  con- 
servative Cesarean  section  and  after  the  Porro  operation.  Solid 
line  represents  the  excretion  in  Case  I,  in  which  the  uterus  was  not 
removed:  broken  line  that  of  Case  II.  in  which  it  was  removed. 
Figures  at  the  side  and  bottom  have  same  significance  as  in  other 
charts. 

encc.  The  period  chosen  as  the  basis  of  comparison,  naturally . 
would  be  determined  by  the  duration  of  the  involution  process 
in  the  case  in  which  the  uterus  was  no!  removed,  ami  in  order 
to  be  sure  that  the  records  covered  this  period,  observations 
were  continued  for  the  firs!  20  day-  of  the  puerperium.  During 
this  tune  there  was  a  difference  of  6]  grams  between  the  aggre- 
gate amounts  of  nitrogen  eliminated  by  the  two  patients,  an 

average  daily  difference  of  3  grams,  and  it  is  upon  the  li c 

figure  that  stress  should  chiefly  be  laid.  Furthermore,  I  feel 
that  emphasis  should  be  laid  not  so  much  upon  the  actual 
amount  of  difference,  which  might  well  vary  when  other  indi- 
viduals were  subjected  to  similar  observations,  but  upon  the 
fact  that  a  tangible  difference  existed  and  that  a  larger  excre- 
tion occurred  when  the  uterus  was  not  removed. 

A  significant  result  of  my  observations  is  that  the  excessive 
excretion  in  Case  1.  amounting  to  61  grams,  counterbalances 


the  nitrogenous  content  of  the  uterus  of  the  other  patient. 
In  fact,  it  more  than  does  so.  for  the  organ  contained  only  38.3| 
grains  of  nitrogen.  This  disparity  of  22  grams,  however,  is 
within  the  limit  of  experimental  error,  when  conditions  must 
be  met  such  as  are  encountered  in  the  study  of  this  problem. 
It  is  perhaps  unnecessary  to  point  out  that  ideal  experiments 
would  require  that  one  should  have  pregnant  women  of  equal 
weight,  with  similar  appetites,  with  identical  powers  of  recu- 
peration after  operation,  and  with  the  fortitude  to  remain  on 
the  same  diet  for  a  period  of  a  month.  In  such  circumstances 
mathematical  precision  might  be  hoped  for,  and  probably 
would  be  more  nearly  attained  ;  but  such  a  favorable  oppor- 
tunity is  not  likely  to  present  itself.  And  the  disparity  is  not 
a  large  one.  for  it  amounts  roundly  to  1  gram  of  nitrogen  pel 
day  ;  or,  in  other  words,  to  a  half  gram  per  day  for  each  patient. 
Furthermore,  observations  upon  other  women  whose  uteri  were 
removed  at  the  time  of  Caesarean  section  confirm  the  results 
presented  by  Case  IT.  The  data  given  in  the  following  table 
indicate  that  when  the  uterus  is  removed  the  subsequent  ex- 
cretion of  urinary  nitrogen  is  regularly  less  than  when  the 
uterus  is  preserved. 

Daily  Avebage  Nitbouex  ok  the  Ubine 

(1)  After  Porro  Ctrsarean  Section: 

S.  C.  (observed  20  days) 9.10  gm. 

J.  J.  ( observed  16  days ) 10.92  gm. 

A.  J.  (observed  10  days) 8.92  gm. 

(2)  After  Conservative  Cwsarean  Section: 

A.  W.  (observed  20  days) 12.15  gm. 

In  the  normal  puerperium  the  involution  of  the  uterus 
begins  immediately  after  delivery  and  occupies  about  six  weeks, 
but  the  acute  period  is  practically  completed  by  the  end 
of  the  second  week.  The  latter  estimate  would  seem  correct 
when  judged  from  several  points  of  view.  For  example,  clini- 
cal observation  of  the  decrease  in  the  size  of  the  organ  indicates 
that  the  major  part  of  the  process  is  effected  during  this  period, 
while  the  mensuration  of  the  individual  muscle-fibres  by 
Sanger  on  consecutive  days  throughout  the  process  justify  a 
similar  conclusion.  Furthermore,  metabolic  observations  upon 
normal  puerperal  women  indicate  that  the  excretion  of  the 
nitrogenous  products  of  involution  is  practically  completed 
during  the  first  two  weeks  of  the  puerperium.  Consequently, 
if  this  be  the  period  of  acute  involution,  and  if  the  amount  ot 
nitrogen  lost  from  the  body  in  consequence  of  the  process  coi- 
responds  to  the  nitrogenous  content  of  the  uterus  removed  at 
the  time  of  delivery  and  before  the  commencement  of  invohv 
lionarv  changes,  it  must  follow  that  the  theoretical  loss  of 
nitrogen  per  day  should  be  from  2  to  :'>  grams.  Upon  com- 
parison of  tins  estimate  with  the  average  daily  difference  (3.0a 
grams)  actually  found  to  exist  in  Cases  I  and  II,  one  must 
conclude  that  the  excessive  excretion  after  the  conservative 
Caesarean  section  is  due  to  the  involution  of  the  uterus.  To  M 
sure,  in  the  case  in  which  the  uterus  was  removed  the  nitrogen 
output  was  greater  for  three  days,  but  this  is  readily  explained 
as  a  result  of  the  anaesthesia.  After  this  period,  however,  the 
output  was  greater  in  the  case  in  which  the  uterus  was  under- 
going involution. 
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COMPARISON  OF    TOTAL  NITROGEN  OF   I  KINK  AFT] 
SERA  \ll\  i:    \\l>   PORRO  I    i  SARI   kN. 
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\-  esull  of  my  investigations,  11  is  apparent  that  Hie 

•  of  involution  causes  ;i  rise  in  the  urinary   nitrogen 
iinil  ilnit  the  amount1  of  excessive  elimination  corresponds  to 
the  nitrogenous  content   « »f  the  non-involuted   uterus.     My 
observations  offer  confirmatory  evidence  of   t!ii<   fad    from 
three  points  of  \  i> •%%  :    First,  by  the  comparison  of  the  puer 
(M-r.il  and  postpuerperal  periods  when  the  uterus  has  m 
removed;  secondly,   from    the  comparison   of  the   :i_- 
ezcretion  in  cases  in  which  the  uterus  was  removed  and  in 
which  it  was  not;  and,  thirdly,  from  the  comparison 
actual   daily   difference   in   bu 

amount  "f  nitrogen  which  would  be  expeel  suit  of 

the  involutionary  process.     We  may,  there! 

-I  tin-  involuting  uterus  pass  into  th< 
lation,  kidneys,  and  in  some  mi  a£ 

additional  work  ii|»>n  it  1  during  the  • 

the  puerperium. 

It  does  not   follow,  however,  thai   the  diel   should 
uerium.    On  1 1 1 « ■  contrary,  oui 
■ 

quire  sin  h  restriction,  pro*  ided  the 
is  normal.     If  any  therapeutic  inference  may  be  draw 
in  the  nature  of  a  justification  of  the  presi 
allow  .1  generou*  tlj  delivered  womi 

*  *  1 1  il ther  hand,  in  patients  Buffering  from  h     1 

icy,  the  additional  work  which  the  kidneyc 
form  in  the  puerperium  d  a  matter  of  pi 

portancc.    In  such  circun 
tin-  fullesl  opportunity   t<>  recover  from  thi 
they  have  been  subjected,  and,  with  this  end  in 
should   be  limited.     Such  precaution   1-   n< 

the  renal  cells  have  been  damaged,  bul 
an  excretory  capacity   somewhat   greater  than   no 
girabii . 


■  iat   in  the  days  immed 
the  kidneys 

1  1 1 1  >  >  1 1  l;  1 1  the  1  onsumptii 
Formerly ,  tli     Inrjri 

attributed  to  the  eliminat  ial  which  hi 

viously   been    retained,  ;m<l    « 
toxaemia.     Such  n  \  iew  1-  .'\  ident  I) 
tions  show   that  the  large  1  \<  retion 
w <•! I  as  in  normal  cases,  1-  due  to  the  involution  1 
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[.       (S.    C.)       PORRO    CESAREAN    Sic   DION. 

(Uterus  removed.) 

OBSERVATIONS    WRING    PREGNANCY. 


Fluid  by 
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Nitrogen 

Nitrogen 

Nitrogen 

Nitrogen 

Weight 

delivery. 

mouth. 

of  urine. 
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THE  NORMAL  AMOUNT  OF  DIASTATIC  FERMENT  IN  THE  FECES 

AND  ITS  VARIATION  IN  CERTAIN  DISEASES  OF  THE 

PANCREAS  AND  IN  ACHYLIA  GASTRIC  A. 


We  have  studied  quantitatively  the  diastase  in  the  feci 
the  hope  that  by  establishing  the  normal  limit,  especially  the 
low  normal,  we  might  have  criteria  of  value  in  the  diagnosis 
of  organic  or  functional  diseases  of  the  pancreas,  determining 
whether  or  no  in  such  diseases  a  definite  variation  from  the  nor- 
mal is  constantly  found.  We  have  chosen  the  diastase  in 
preference  to  the  trypsin  or  lipase  because  of  its  greater  sta- 


By  Thomas  E.  Brown,  M.  D.,  Baltimore,  Md. 

(From  the  Chemical  Laboratory  of  the  Medical  clinic.) 

bility,  because  the  trypsin  digestion  may  be  simulated  by  the 
action  of  erepsin,  because  of  the  marked  proteolytic  action  of 
the  bacteria,  much  more  striking  than  their  diastatie  action, 
because  practically  all  the  diastase  that  is  secreted  into  the 
intestinal  tract  arises  from  the  pancreas,  the  amount  from 
Brunners  glands  and  gall-bladder,  the  only  other  sources,  in 
all  probability  being  so  small  in  amount  as  to  be  practically 
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negligible,  unci  be  preformed  ferment,  ai 

.  lire  an  activator. 
We  haVe  attempted  t<>  devise  a  method  which  i-  - 
al  and  exact,  and  based  on  physiological  princip 
by  applying  the  same  method  to  normal  and  pathologic 
•  to  draw  comparisons  of  value  in  diagnosis.     I 
tically  all  the  diseased  conditions  the  diagnosis  was 
ration. 
Of  course  a  greal  many  methods  havi 
qualitative  and  a  few  as  quantitative  tests  of  the  pai 
function—  Sahli's  ^lutoid  <-a j>sul<-.  Miiller  unci  Schlechf 
dure t  capsule,  tin-  study  of  the  stool  for  large  amounts  of 

ml  fat  —  creatorrhoea  and  stercorrhcea  —  aft 
Schmidt  diet,  the  Volhard  method  of  obtaining  the  du 
contents  from  the  stomach  by  administering  olive  oil  by 
month  and  the  examination  of  tin-  fluid  for  the  pai 
fernn  nt.  Ehrmann's  palmitin  test,  Einhom's  intubation 
duodenum,  A.  Schmidt's  nuclei  test,  the  Cammidge  reaction, 
ami  the  alimentary  glycosuria  test  being  among  thos 

-  definitely  quantitative,  however,  and 
for  this  j>ur|««>.'  the  estimation  of  the  pancreatic  fermi 

Of  these  ferments  the  trypsin  and 
re  more  easily  destroyed  by  bacteria,  the  former  is 
almost  similar  in  action  to  erepsin,  each  requires  activation 
to  show  their  maximum  efficiency,  the  former  by  enterokinasc, 
the  latter  by  bile,  and  the  proteolytic  action  <>f  the  int< 
i  may  complicate  the  findings  very  markedly. 
We  have,  therefore,  chosen  diastase  as  the  fermi  i  I  to  be 
estimated,  and  the  fact  thai  it  is  more  Btable,  that    : 
preformed  and  does  not  require  an  activator,  and  thai 

minimal  amount  supplied  by  the  -• 
from  Brunner's  glands  and  the  Kil« 
to  the    •  -.  makes  it  the  log 

in  all  such  estimations  the  Balivarj  dia 
with   that   from  the  pancreas 
eliminated,  but  this  is  easily  done  by  administering 
in  liquid  form  in  which  I  tewing  i-  not 

■   ferments  found  in  the'  -mall  inti 
.  peptolytic  ferment,  nuclease,  lipase,  fibrin   fc 
■  ■  ing  ferment, 
tion  of  tin-  diastase.    This  action,  o 

the  intermediary  i 

i.  erythrodextrin,  achr lextrin,  a. 

■ 

lion  f<>r  an  attempt  to  quantil 
mate  the  pancreatic  ferments  is  the-  fad  that   mai 
and  a  few  human  experiments   (patients  with  a   pai 
fistula)  have  shown  that  there  i-  definite  quantitative 
a-  qnalitati  n  the  jm» rt  of  the  pai 

quantity  and  character  of  the  food  ingested.     Evei 
af  studied  the  action  of  the  : 
itic  fistula  in  a  dog,  a  method  Buba 
ide   Bernard,  who  demonstrated  tl 
of  ether  on  the  gland's  Becretion,  hut  it  was, 
low  who  demonstrated  the  fad  that  there 
titative  relationship  between  amount  am 


and  am.. ui;: 

on  dogs  Inn  ing  I  by  numbei  ■ 

II  -  ■ 
milk  a  i  -•  hour, 

7  cc.  in  the  -•  in  the  third.  :•  cc.  in  the  fourth,  and 

fill,  and  that  the  ' 
tjonship  between  amount  of  milk  <_ri\eii  and  amount  of  juice 

ild  Im'  mentioned  in  thi 
mechanism  of  this  ind  >till  is  a 

considerable  diffen  that  it 

ua-  :i  nervous  reflex  through  the  cortex,  Popielski  thai 
ius  reflex  through  I 

5   trling,  *'  the  formation  of  nor- 

and  their  circulation  thi 

suffices  to  account  for  the  whole  activity  ■ 
and  it  is  doubtful  whether  in  this  activity 
plays  any  pari  whatsoever."    According  t< 
ling,  this   hormone,  secretin,   i-  produced   by   I 
the  hydrochloric  acid  of  the  stomach  upon  thi 
found  in  the  duodenal  mucous  membrane;  other 
lactic,  'ii..   however,  have  a   similar  effi 
Cohnheim,  the  action  of  acids  upon  tin-  duodenum,  p 
stimuli,  as  the  smell,  taste  or  sight  of  food,  and  fats,  fatty 

ind  -cap-,  all  act  a-  stimulants  to  pa 
According  to  Wohlgemuth  '  the  action  of  thi 
and  humoral,  while  he  and  other  observers  havi 
activating  .  ir.  .  ?  .  i  various  other  substances  upo 
atie  -.•■  nil.  n,    -  ii  h   as   peptoi 
lipoids,  lecithin,  etc.  Of  special  interest  is  the  activating  influ- 

I  bile  ii|Hin  the  pancreatic  juii  e.    ^  • 
the  various  views  held  as   to  the 

in,  as  n   i-  "i  -!••  •  ial  inti  n  -;  in  I 
certain  of  our  findings,  notably  those  in  achylia 

is  to  the  method-  d<  scribed  f..r  studying  the  diastase  in  the 

-tool    to    det.    I 

acts  win.  ii  ■■■ 

iodine,  or  tin  ■•>  ''"* 

Stra-i.L 
mi.  h  methodt 
.1-111   be 
laxatives,  and  tl 

1 

■ 
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Enriquez,  Ambard.  and  Binet"  and  Durand'  reported  a  num- 
ber of  cases  in  which  the  digestion  of  starch  was  measured 
by  the  quantitative  estimation  of  the  sugar  formed  and  by 
gi\ing  the  same  diet,  milk,  the  same  laxative,  sulphate  of 
soda,  ami  by  diluting  the  stool  to  the  same  extent  minimized 
the  errors  inherent  in  any  method  not  taking  these  factors 
into  account.  We,  however,  regard  the  Wohlgemuth  test  for 
diastase  as  far  nmre  practical  than  the  quantitative  esti- 
mation of  the  sugar  formed,  and  quite  as  free  from  criticism 
on  theoretical  grounds.  As  for  the  results  of  these  quantita- 
tive studies,  Wynhausen*  found  that  in  most  cases  it  varied 
between  500  and  80,000  units;  Arnold9  between  312  and 
2000.  Rotky  "'  thought  that  the  study  of  the  desiccated  stool 
was  the  only  satisfactory  method,  and  that  by  this  method 
there  is  not  a  very  great  deviation  in  normal  eases.  Durand 
found  by  the  method  of  Enriquez  a  variation  between  14.3 
and  48  units  of  diastase  in  the  normal  stool,  the  units,  of 
course,  being  different  here  from  those  mentioned  above.  Xo 
discussion  of  the  ferment  content  of  the  stool  would  be  com- 
plete without  a  reference  to  the  very  extensive  and  interest- 
ing studies  of  Crohn'1  in  this  connection.  Although  devot- 
ing the  major  portion  of  his  investigations  to  the  study  of 
the  duodenal  fluid,  he  has  also  studied  the  ferments  in  the 
stool.  He  did  not  employ  cathartics  and  used  either  a  fresh 
night  in-  early  morning  specimen.  In  the  case  of  both  duode- 
nal fluid  ami  stool  he  gives  a  table  of  normal  variations  for 
the  three  ferments,  lipase,  trypsin,  and  diastase,  and  of  these 
three  he  believes  trypsin  is  the  most  constant.  He  believes 
that  the  method  lends  itslf  to  prognosticating  qualitative  and 
quantitative  variations  in  the  strength  of  the  pancreatic  exter- 
nal secretion. 

In  the  methods  employed  by  us  in  determining  the  normal 
amount  of  diastase  in  the  stool  we  have  tried  to  eliminate  as 
far  as  possible  all  sources  of  error,  and  to  so  standardize  the 
different  steps  that  mistakes  would  be  reduced  to  a  minimum. 
The  patient  was  given  a  high  enema  the  night  before,  the 
evening  meal  being  a  very  light  one.  At  T  a.  m.  the  next 
day  750  re.  of  milk  were  given,  at  7.30  a.  m..  ami  again  at 
S  a  m..  I  an  ounce  of  Epsom  salts  (Mg  SO.),  and  at  8.30 
a.  m.  a  glass  of  water  containing  4/  of  a  teaspoonful  of  bicar- 
bonate of  soda.  All  the  stool  up  to  2  p.  m.  was  saved  in  a 
vessel  containing  two  ounees  of  toluol,  and  kept  on  the  ice  or 
in  a  cool  room.  If  less  than  400  grammes  or  cubic  centi- 
meters nl'  stool  were  obtained  an  enema  of  a  pint  of  water 
was  given,  as  in  our  experience  between  400  and  1100  cc.  of 
stool  was  the  amount  to  be  expected  in  the  individual  case. 

Barring  the  inevitable  possible  mistakes  always  associated 
with  the  gathering  nl'  specimens,  the  possible  sources  of  error 
are  psychic  variations  in  the  different  patients,  differences  in 
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their  intestinal  bacterial  flora,  and  variations  in  the  motor 
functions  of  their  stomach  and  intestines,  but  we  believe  these 
inevitable  sources  of  error  are  reduced  to  a  minimum  by  the 
method  employed. 

The  stool  was  examined  as  soon  as  possible,  diluted  up  to 
3000  cc.  with  normal  salt  solution,  stirred  until  absolutely 
homogeneous,  a  portion  centrifugalized  for  5  minutes  and  the 
supernatant  fairly  clear  fluid  used  for  the  tests. 

Diminishing  amounts  of  this  fluid  were  put  into  a  series 
of  tubes,  1.8  cc.  in  the  first,  l.G  cc.  in  the  second,  1.4  cc.  in 
the  third,  1.2  cc.  in  the  fourth,  1  cc.  in  the  fifth.  0.8  ce.  in  the 
sixth.  0.6  cc.  in  the  seventh,  0.4  cc.  in  the  eighth.  0.2  cc.  in 
the  ninth,  0.1  cc.  in  the  tenth,  0.0.5  cc.  in  the  eleventh,  and 
0.025  in  the  twelfth,  and  the  fluid  in  each  of  the  tubes  brought 
up  to  2  cc.  with  normal  salt  solution.  If  the  test  showed 
a  negative  result  in  the  first  tube,  or  if  we  suspected  very  low 
readings,  we  used  a  supplementary  series  of  tubes  containing 
respectively  2  cc,  3  cc,  4  cc.  and  5  cc.  of  the  centrifugalized 
mixture.  To  each  of  the  tubes  were  added  2  cc.  of  1  per  cent 
solution  of  soluble  starch  (Kahlbaum).  the  tubes  were  then 
incubated  at  38°  C.  in  a  water  bath  for  i  an  hour,  cooled 
by  the  addition  of  tap  water,  and  by  placing  them  under  the 
cool  tap,  and  tested  quickly  with  a  few  drops  of  1/10  norma] 
iodine  solution,  the  limit  being  that  tube  before  the  one  in 
which  the  first  definite  blue  color  appears.  As  in  the  case 
of  the  urine,  slight  variations  in  the  temperature  of  the  water 
bath  and  in  the  reaction  of  the  medium  had  very  little  influ- 
ence upon  the  readings,  and  we,  therefore,  did  not  regard  it 
as  necessary  to  reduce  all  the  specimens  to  the  same  degree 
of  reaction  to  litmus.  In  a  few  of  our  earlier  eases  the  stool? 
fluid  in  the  tubes  was  reduced  in  geometrical  instead  of  arith- 
metical progression.  The  results  obtained  in  15  normal  adult 
cases,  men  and  women  being  about  equally  represented  (oui 
unit  being  the  digestion  of  1  cc.  of  1  per  cent  starch  solution 
at  38°  C.  in  i  hour),  were  as  follows:  In  three  cases  G0,000 
units:  in  two,  80,000;  in  one,  100,000:  in  seven.  120,000;  in 
one.  140.(100.  and  in  two.  240,000.  Of  course,  this  means  that 
there  was  no  starch  left  in  the  tube  corresponding  to  thes 
unit.-,  and  the  exact  figures,  of  course,  would  be  somewhere 
between  this  and  the  next  succeeding  tube.  The  low  normal 
reading  in  our  series,  therefore,  was  tube  10  or  60,000  units. 
Expressed  in  the  units  used  by  some  others,  that  is  the  total 
amount  of  starch  which  would  be  digested  by  the  whole  stool 
(in  -^  an  hour  in  the  water  bath  at  38°  C),  this  would  make 
the  limits  of  our  normal  readings  600  units  to  2400  units,  al- 
though it  is  possible  that  higher  figures  for  the  high  normal 
would  l»e  obtained  if  we  carried  our  series  of  tubes  to  greatei 
dilutions,  but  we  were  especially  interested  in  obtaining  a  low 
normal,  and  this,  if  one  can  judge  from  15  cases,  we  have  ob- 
tained. 

Using  the  same  method  we  have  studied  a  small  group  of 
eases  of  carcinoma  of  the  pancreas  and  chronic  pancreatitis, 
in  most  of  which  the  diagnosis  was  verified  by  subsequent  sur- 
gical operation,  and  also  a  i'\\  eases  of  achylia  gastrica  and 
aehloilivdiia.  some  associated  with  diarrhoea,  and  some  not. 
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is  of  Immoral  or  nervous  origin  in  these  rases,  or  whether  both 
play  a  part  it  is  difficult  to  say— the  fact  that  peptone,  salt. 
lipoids,  lecithin,  and  fats  can  activate  the  pancreas  must  be 
remembered,  and  in  some  of  these  cases,  at  least,  both  modes 
of  pancreatic  stimulation  have  been  demonstrated.  Our  results 
in  this  connection  agree  with  those  of  Ehrman"  who  studied 
a  similar  group  of  cases  by  aspirating  the  stomach  after  the 
administration  of  the  Volhard  oil  meal  and  testing  the  fluid 
obtained  for  trypsin  by  the  Fuld  casein  method.  His  con- 
elusions  were  that  in  achylia  gastrica  and  gastric  anacidity 
the  function  of  the  pancreas  is  not  banned  but  is  sometimes 
even  better  than  normal,  and  that,  therefore,  to  stimulate  the 
pancreas  Hl'l  is  not  necessary,  in  fact,  is  not  the  ne< 
activator  of  the  pancreas  as  he  has  shown  on  dogs  with  pan- 
creatic fistula.  His  method  is  to  be  regarded  more  as  a 
qualitative  than  a  quantitative  one. 

As  to  the  etiology  of  the  achylia  in  our  series  of  cases, 
carcinoma  could  probably  be  excluded  in  all :  in  all  but  one — a 
young  man — the  patients  were  past  middle  age.  and  had  either 
defective  teeth  or  pyorrhoea  alveolaris  or  both;  in  three  of 
the  cases  a  marked  splanchnoptosis  was  present;  in  two  a 
long  alcoholic  history,  and  in  only  one.  a  young  man,  was 
there  a  history  of  prolonged  overwork  and  worry.  Xo  ease 
showed  that  stool  suggestive  of  pancreatic  disease — stercor- 
rhcea,  and  it  has  been  our  experience  that  this  finding  is 
extremely  rare  in  achylia  gastrica. 

Our  series  of  normal  and  pathological  cases  is  a  compara- 
tively small  one,  but  the  results  are  very  suggestive  and  war- 
rant further  study.  In  addition  to  continuing  our  studies 
along  the  lines  mentioned  in  this  paper,  we  are  also  investi- 
gating by  this  same  method  the  diastase  content  of  the  stool 
in  obstructive  and  catarrhal  jaundice,  in  diabetes  and  in 
hyperchlorhydria  and  hypersecretion,  and  if  the  opportunity 
arises  we  shall  make  similar  studies  in  diseases  of  the  adrenal 
and  thyroid  glands,  the  close  relationship  between  these  glands 
and  the  pancreas  being,  of  course,  well-known. 

Before  concluding  this  article  we  wish  to  again  call  atten- 
tion to  the  absolute  necessity  for  the  most  rigorous  technique 
in  regard  to  the  diastase  test  in  the  stool.  As  regards  prelimi- 
nary preparation  we  must  remember  that  the  stool  obtained 
may  represent  one  that  has  remained  in  the  colon  a  consider- 
able period  of  time  unless  especial  precautions  have  been  taken. 
For  that  reason  in  all  cases  we  suggest  a  light  supper  the 
evening  before,  and  a  thorough  emptying  of  the  large  bowel 
by  means  of  a  high  enema,  while  if  there  has  been  any  history 
of  constipation  we  give  in  addition  a  saline  laxative  on  the 
morning  preceding  the  examination.  By  these  means  we  be- 
lieve we  can  practically  always  obtain  a  stool  by  our  method 
which  represent-  the  response  of  the  pancreas  to  the  food  and 
laxatives  given,  and  also  one  in  which  the  deleterious  effect 
of  the  bacteria  upon  this  ferment  is  reduced  to  a  minimum. 
It  might  be  well,  however,  to  give  with  the  milk  some  coloring 
matter,  such  as  carmine,  so  that  we  might  have  visual  evi- 
dence of  this  fact.  Of  course,  the  condition  of  the  salts  in  the 
stool  has  also  a  distinct  effect  in  activating  or  depressing  the 


diastatic  action,  but  we  do  not  believe  that  if  our  technique 
is  followed  out  rigorously  it  is  necessary  to  dialyze  the  stool 
and  make  our  studies  from  the  desiccated  specimen. 

In  regard  to  the  diet,  we  have  insisted  upon,  first,  a  liquid 
food,  milk,  which  does  not  stimulate  salivary  secretion,  and, 
secondly,  a  measured  amount  because  there  is  unquestion- 
ably a  definite  quantitative  response  on  the  part  of  the  pan- 
creas to  the  quantity  as  well  as  to  the  character  of  the  food. 
The  preservation  of  the  specimen  in  a  very  cold  place  or  on  the 
ice  and  the  immediate  examination  of  it  after  the  entire 
specimen  has  been  obtained  is  absolutely  essential  because  of 
the  marked  effect  of  temperature  upon  the  action  of  the  dias- 
tatic ferment,  and  also  because  if  we  allowed  the  specimen  to 
remain  long  we  are  introducing  two  variable  factors,  one  the 
influence  of  longer  or  shorter  periods  of  time  upon  the  dias- 
tatic ferment,  the  other  the  effect  of  varying  bacterial  flora 
upon  this  ferment. 

We  believe  that  the  wide  variation  in  figures  obtained  in 
certain  of  the  investigations  is  dependent  upon  the  lack  of 
insistence  upon  certain  of  these  points,  and  that  if  the  tech- 
nique is  carried  out  as  rigorously  as  outlined  above  the  figures 
as  to  normal  limits  should  be  of  real  value.  We  have  chosen 
the  stool  in  preference  to  the  duodenal  contents  obtained  by 
aspiration  in  this  group  of  cases  because  we  believe  thereby 
we  can  better  measure  the  total  output  of  the  pancreas. 

Conclusions. — From  our  study  on  diastase  content  of  feces 
in  normal  and  in  certain  pathological  conditions  the  following 
conclusions  seem  warranted  in  being  drawn  : 

1.  The  stool,  if  a  rigorously  exact  method  is  carried  out  as 
to  food,  purgative  employed,  preservation  of  specimen,  esti- 
mation of  ferment,  etc.,  furnishes  a  diastase  content  within 
definite  limits.  We  cannot  insist  too  strongly  upon  the  pro- 
cedure being  exactly  the  same  in  all-  cases.  The  effect  of 
w-aiting  too  long  after  the  stool  has  been  obtained  before  mak- 
ing the  examination,  the  influence  of  variations  in  temperature 
in  the  place  where  it  is  kept,  and  of  different  laxatives  and 
different  foods  is  so  great  as  to  render  results,  obtained  by 
methods  in  which  insistence  upon  such  a  rigorous  technique 
has  not  been  made,  of  much  less  value. 

2.  Extensive  carcinoma  of  the  pancreas  showed  no  diastase 
in  the  tube  of  lowest  dilution  in  our  method,  and  this  ab- 
sence of  ferment  should  prove  of  great  help  in  the  diagnosis 
of  this  condition. 

3.  In  chronic  pancreatitis  diastase  was  present  in  the  stool, 
but  in  markedly  diminished  amounts. 

4.  In  achylia  gastrica  the  diastase  content  of  the  stool  was 
practically  normal  in  all  the  cases  examined.  This,  in  the 
first  place,  suggests  that  in  the  absence  of  hydrochloric  acid 
some  other  method  of  pancreas  activation  is  called  into  play, 
and.  in  the  second  place,  that  the  diarrhoea  met  with  in  certain 
of  these  cases  of  achylia  gastrica — the  so-called  gastrog 
diarrhoea — is  not  of  pancreatic  origin. 

5.  If  all  the  controllable  factors  arc  standardized,  the  results 
obtained  by  the  study  of  the  diastase  content  of  the  stool 
should  be  of  real  value  in  the  diagnosis  of  pancreatic  dis- 
eases and  in  the  studv  of  functional  disturbances  of  this  gland. 
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THE  PERIPHERAL  ORIGIN  OF  SURGICAL  SHOCK. 


By    l'i:  l.\E  I 
[f'rom    th'-   l.iiboratory  of   >.' 

te  the  enormous  amount  of  work  which  has  been  done 
on   BurgicaJ   shock,   there   is   still  among   recent    writi 
general  agreement  as  to  the  causes  and  nature  of  this  condi- 
\  critical  review  of  the  literature  reveals  an  astounding 
amount  of  contradictory  experimental  data,  and  a  great  number 
of  diverse  conclusions  based  thereon.    This  condition  of  the 
subject  was  our  reason  for  undertaking  the  present  Lnvi 
tion.    ( >nr  plan  of  attack  may  be  summarized  as  follow  s : 
i  l  i  To  determine  definitely  what  is  and  what  is  not  shock. 
i'.')   To  settle  as  nearly  as  possible,  and  one  by  one.  the 
chief  questions  in  dispute.    These,  so  considered,  are  not  of 
overwhelming  difficulty.     Most  of  them   have  already  been 
worked   out   by   the   pathologists   and    physiologists.     When 
.  we  have  resorted  to  animal  experimentation,  taking 
in  each  case  to  devise  experiments  the  results  of 
which  can  lx>  readily  verified. 

(3)    Either  to  correlate  and  harmonize  the  separate 
elusions  arrived   at   by   the  methods  just   described   into  a 
comprehensive  theory  of  shock,  or  else  to  define  as  nearly  as 
]» .~-i liU'  the  limits  of  our  present  knowledge. 

/inn.  -  -The  wop!  "shock"  is  used  in  a  very  I 

vague  way  ill  medical  literature.  Some  writer-  speak  of 
"  hemorrhagic  Bhock,"  "  psychic  shock,"  "  toxsemic  Bhock,"  etc. 
This  use  of  the  term  makes  it  Bynonymoue  with  injury.  A 
study  of  the  clinical  rejh.rts  of  the  patients  supposed  to  have 
suffered  or  died  from  Bhock  -hows  how  frequently  this 

ir  ignorance  of  what  is  really  the  cause  of  a  patient's 
trouble,  and  also  makes  evident  the  necessity  of  excluding 
hysteria,  cerebral  injury,  toxaemia,  concealed  hemorrhage,  the 
or  cold,  and  many  other  conditions  befi 
-iinek  is  justifiable.    The  use  of  the  •■■■ 
i-  comparable  to  that  of  the  word  rheumatism.     Thi 
formerly   included   every   disease  of   the  joints,   and    many 
other  d  des,  but  has  been  restricted  gradus 

very  narrow  limits. 

As  Meltzer.'  Porter,'  and  others  have  emphasized,  w 
only  a  clinical  definition  of  Bhock.     N 

■  -  the  presence  of  which  will  account  for  all  thi 

nomciia  of  Bhock  have  ever  I n  conclusively  di 

The  signs  of  Bhock  arc  thus  given  by  Meltzer:    "  \ 
general  apathy,  reduced  sensibility,  extreme  motor  w<  i 
pallor,  very    ra|>i<l  small   pulse,  thres 

»ping  respirat -  and  subnormal  temp 

insists  that  the  presence  of  the  circulate n  phi 
ii  no!  absolutely  necessary  to  the  diagnosis,     I 
is  perhaps  the  best  which  can  be  given  lor  thi* 
with  it  we  believe  that  most  clinicians  will  be  sat        d.     M 
has  the  great  merit  of  not  involving  any  more  or 
able  theory  of  etiology.     Such  a  conditioi 
course  of  various  diseases,  or  of  surg 
result    from   accidents   or   intoxication-.      The    wot 
often   u~>-<\   "here  accidental   or  operative   trauma 


M  v\v   \l.  D. 
it^l  Surgery  of  Indiana  ' 

nothing  to  do  with  producing  the  condition 

however,  for  the  sake  of  definiteness,  limited  our  use  of  the 

won!  to  conditions  associated  with  trauma. 

Historica    /.'       «.     The  history  of  the  development  o 
ent-day  ideas  ol  shock  has  been  so  carefully   reviewed  in  re- 
cent years  in  several  easily  accessible  articles  (see  i. 
that   it   i-  unnecessary    for  us  to  go  into  tins  phas* 
subject  in  an  exhaustive  manner.    We  give  the  followii 
historical   review,  not  to  evaluate  or  harmonize  the  various 
theories  of  Bhock  at  present  in  vogue,  but  to  -how  the  un- 
settled condition  of  the  wh.de  subject,  and  how  this  - 
affairs  has  come  about 

In  very  early  times  it  was  observed  that  patients  who  had 
ojnred  might  fall  into  a  depressed  lethai 
which  death  might  occur.     Such  cases  were  noted  in  which 
autopsy  revealed  no  lesion  adequate  to  account  for  deat 
word  "shock  '"  was  probably  first  used  in  the  early  part  of  the 
eighteenth  century  to  describe  an  occasional  effect  oi  gunshot 
wounds,  for  it  was  believed  that  the  impact  of  a  bulli  I 
a  "  commotion  of  the  element-  of  the  nervous  system  "  which 
accounted  for  the  sj  mptoms  observed.    Prom  this  period  t>>  the 

ry  writer  on  surgical  Bubjecfa 
shock.    The  idea-  id'  the  older  « rita 
though  tney   foreshadowed  nearly  all  the  n 
this  condition. 

Thus  'i'ra\.r-     (1826)  states  that  "shock  is 
functional  concussion  l>\  which  the  influeno 
the  organ  of  circulation   is  deranged  or  suspended."     And 

Savoy  '    (  I860)    write-   that    "  death    Iron,    - 

sudden    and    violent    impressions    in    some    portions   of   the 

nervous  system  acting  upon  the  heart."    Thus  writer-  have 

anticipated  the  modern  theories  of  vaso  m 

cardiac   failun  . 

I  >•    asse  '  (1834)  defined  -hock  as  "  an  at 
without  which  all  organs  pas 
the  old  way  of  Btating   Mi  -  inhibition  thi 

■  (1872 )   poetii 
tion  of  a  rude  unl 

worthy   expcrimei 

of  -hock  in  his  well  km 
tion  foi 
many  that 

till-    tie  I 

a  long  time,  Crili 

ami    for    n  HI 
of  -upl- 
and Porter  i-  tl 

■  .-  ■ 
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as  its  cause  solely  the  exhaustion  of  the  vaso-motor  center.  The 
cardiac  and  respiratory  failures  and  their  phenomena  are  only 
secondary   consequences    or    subsidiary   factors    to   the   primary 

cause,  the  exhaustion  of  the  vaso-motor  center " 

The  vaso-motor  studies  of  W.  T.  Porter  alone  and  with  his 
pupils  led  him  to  results  and  views  entirely  antagonistic  to  those 
brought  forward  by  Crile.  In  the  first  place,  in  disagreement 
with  Crile,  he  states  that  in  his  numerous  experiments  he  failed 
to  find  an  instance  in  which  stimulation  of  the  afferent  nerve 
caused  a  sufficient  fall  of  blood  pressure,  except,  of  course,  on 
stimulation  of  a  depressor  nerve.  In  his  experiments  crushing 
or  electrical  stimulation  of  the  testis  always  gave  a  rise  and  not 
a  fall  of  blood  pressure.  Continuous  stimulation  of  the  central 
ends  of  the  sciatic,  brachial  or  other  afferent  nerves  for  many 
hours  gave  uniformly  the  same  rise  of  pressure  as  at  the  begin- 
ning. An  analysis  of  765  blood  pressure  records  from  stimulation 
of  the  sciatic  and  brachial  (and  depressor)  nerves  of  rabbits,  cats 
and  dogs  brought  out  the  result  that  the  "  percentage  change  in 
blood  pressure,  which  is  the  true  index  of  the  condition  of  the 
vaso-motor  cells,  increased  as  the  blood  pressure  falls."  Even  in 
experiments  where  all  the  clinical  signs  of  shock  were  present,  the 
blood  pressure  very  low,  the  temperature  subnormal,  the  heart 
beat  weak  and  often  irregular,  and  the  irritability  of  the  nervous 
system  apparently  much  reduced,  stimulation  of  the  depressor 
nerve  lowered  the  blood  pressure  by  45  per  cent.  All  these  data, 
says  Porter,  are  wholly  opposed  to  the  hypothesis  that  exhaustion 
of  the  vaso-motor  center,  brought  on  by  over-stimulation,  can  be 
the  cause  of  shock,  but  he  is  very  emphatic  in  his  assertion  that 
the  vaso-motor  cells  in  shock  are  neither  exhausted,  depressed 
nor  inhibited.  Porter  contradicts  Crile's  facts  and  disagrees  with 
his  exhaustion  theory;  but  apparently  he  also  disagrees  with 
Howell's  view,  that  inhibition  of  the  vaso-motor  and  cardiac  cen- 
ters is  at  the  bottom  of  the  phenomena  of  shock. 

The  disturbance  of  pulse,  rate  that  is  so  often  noted  in 
shock  has  led  some  observers  to  look  to  a  disturbance  of  heart 
action  as  a  primary  cause  of  shock.  Thus  Howell "  thinks 
that  one  of  the  causes  of  shock  is  inhibition  of  the  cardio- 
inhibitory  center.  Boise"  states  that  the  essential  cause  of 
shock  is  excessive  sympathetic  irritation  manifested  mainly 
by  a  tonic  contraction  of  the  heart  and  arteries.  "  Shock  is 
therefore  due  to  cardiac  spasm ;  an  incomplete  ventricular  re- 
laxation, mainly  of  the  right  side."  This  reflex  stimulation 
he  supposes  to  pass  through  the  accelerator  nerves  by  way  of 
the  stellate  ganglion. 

Almost  the  exact  antithesis  to  the  vaso-motor  failure  theory 
is  the  theory  of  Malcolm.16  His  view  is  that  the  arteries,  more 
especially  the  peripheral  arteries,  are  contracted  during  shock 
and  that  as  a  result  of  this  the  blood  is  "  forced  into  the 
splanchnic  area."  This,  he  thinks,  leads  to  important  changes 
in  the  composition  of  the  blood  and  tissues. 

The  idea  that  inhibition  is  a  cause  of  shock  is  a  very  old 
one  anil  is  the  basis  of  many  theories.  The  terms  vital  de- 
pression, inhibition  of  innervation,  inhibition  of  the  vaso- 
motor center,  inhibition  of  the  cardio-inhibitory  center 
(Howell),  all  testify  to  the  wide  prevalence  of  this  thought. 
Meltzer1  has  formulated  the  inhibition  theory  in  the  broadest 
and  must  satisfactory  manner.  He  presents  as  evidence  for 
his  conclusions  some  observations  upon  the  caecum  of  the 
rabbit.  The  movements  of  this  organ  can  be  observed  in  the 
intact  animal  through  the  abdominal  wall.  They  cease  when 
the  skin  of  the  abdomen  is  incised.     He  has  shown  that  this 


is  due  to  a  definite  inhibitory  reflex.  He  thinks  that  perhaps 
other  functions  can  be  inhibited  in  a  similar  manner.  He 
deserves  special  credit  for  emphasizing  the  fact  that  low  blood 
pressure  and  an  accelerated  pulse  rate  are  not  always  present 
in  shock. 

Leonard  Hill 1T  states  that  in  Ms  opinion  shock  is  due  to  a 
depression  of  the  sensory  synapses,  producing  a  decrease  in 
tone  of  the  central  nervous  system. 

The  most  recent  and  at  the  same  time  the  most  radical 
departure  from  the  other  theories  of  shock  is  that  of  Hender- 
son,18 who  believes  that  shock  may  be  caused  by  a  loss  of 
carbon  dioxide  by  the  tissues;  the  loss  being  brought  about 
by  excessive  pulmonary  ventilation  or  by  exhalation  of  car- 
bon dioxide  from  exposed  viscera.  He  denies  that  vaso- 
motor failure  is  present  in  shock  and  claims  that  the  develop- 
ment of  shock  may  be  prevented  by  safeguarding  the  body 
from  loss  of  carbon  dioxide. 

Various  other  possibilities  have  been  suggested  as  a  cause  of 
shock.  Among  these  might  be  mentioned  the  hypothesis  that 
it  is  a  derangement  of  the  thermogenic  mechanism  :"'°  that  it 
is  a  condition  of  perverted  metabolism  due  to  trophic  im- 
pulses ;3  that  it  is  due  to  a  pathological  change  in  the  chro- 
maffin tissue.30  Little  or  no  evidence  has  been  produced  to 
support  these  hypotheses. 

A  great  amount  of  work  upon  special  phenomena  of  shock 
has  been  done,  for  example,  upon  the  state  of  the  arteries,  the 
condition  of  the  various  vital  centers,  the  specific  gravity, 
gaseous  and  cellular  content  of  the  blood,  etc.  To  much  of 
this  work  we  shall  have  occasion  to  refer  later. 

Method  of  Experimentation. — The  experiments  described  in 
this  article  were  performed  upon  animals  which  were  under 
full  surgical  anesthesia.  Ether  was  the  anesthetic  used.  No 
animal  was  allowed  to  feel  pain  at  any  time,  and  all  the 
animals  were  killed  before  they  regained  consciousness. 

Scope  of  the  Present  Investigation. — We  wish  to  emphasize 
here  at  the  beginning  that  the  scope  of  the  present  experi- 
ments includes  the  phenomena  which  occur  in  the  anesthetized 
animal.  Our  results,  while  strictly  comparable  to  what  may 
be  observed  on  human  patients  during  operation,  do  not  apply 
to  cases  of  so-called  "pure"  shock  which  may  be  met  with 
under  the  conditions  of  ordinary  life.  Shock  of  this  kind  may 
be  due  to  much  more  complex  causes  than  the  type  we  have 
studied. 

Original  Investigation — the  Standard  of  Shod-. — We  found 
it  very  difficult  to  determine  when  an  animal  had  passed 
into  a  state  of  shock.  In  the  protocols  of  some  observers  a 
markedly  low-ered  blood  pressure  is  taken  as  the  sole  indica- 
tion of  the  presence  of  shock.  Other  workers  note,  in  addition 
to  the  blood  pressure  the  pulse  and  respiration.  It  can  be 
demonstrated  all  too  easily  that  low  blood  pressure,  rapid 
pulse  and  irregular  respiration  may  be  produced  by  the  action 
of  the  anesthetic  alone.  It  seems  to  have  been  thought  suffi- 
cient to  state  :  "  after  reducing  the  animal  to  a  state  of  shock  " 
without  giving  either  the  method  of  its  production  or  any  crite- 
ria by  which  it  is  possible  to  judge  whether  the  animal  really 
was  or  was  not  in  a  condition  of  shock.    This  lack  of  definite- 
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damental  matters  makes  o 
arches  "ti  shock  of  Bomewhat  qui  si 
value. 

_  .1  r- « i .  •  •  I  no  animal  as  being  in  a  condition  • 
sent : 
1.  !/>--  of  sensibility  as  shown  by  the  lai 
administering  an  anesthetic  when  the  eye  refl*  J 
•.'.   Pallor  of  the  mucous  membnu 

Small  weak  pulse. 
I.  Irregular,  rapid,  shallow  or  gasping  respiration. 
Markedly  lowered  blood  pressure. 

fundamental   importance  of  these  criteria   merits   b 
•  "ii  of  them.     When  all  the  above  Bigns  are  ; 
and  when  there  has  been  no  hemorrhage,  we  believe  that  it 
will  be  generally  admitted  that  shock  in  the  full  clinii 
term  i-  pn 
We  r  ■  .1  by  the  fact  that  in  many  cases  an  animal 

might   Bhow  all   the   signs  given   above  except   a   n 

ssure.    Many  times  we  observed  dogs  which 
mucous  membranes  and  impaired  •■ 
tinii.  and   which   required   but   little  anesthetic   for 

■lit  in  which  the  Ii1>»h]  pressure  was  but  20  t"  10  mm. 
lower  than  at  the  beginning  of  the  experiment     In  order, 
r,  t"  mak«-  our  results  absolutely  beyond  criticism  we 
nued  our  manipulations  until  the  blood  | 

-third  t le-fourth  it-  original  level  before  we 

ed  the  annual  as  in  si 

-     icfc.— Our  lir-t  endeavor  was 
the  quickest  ami  most  certain  method  of  producing 

■  fill  to  avoid  even  the  slightest  hem- 

fnr  tin-  special  purpose,  and  in  a  large  number 

dentally  made,  we  at! 
ition  without  opei 

i  c lition  which 

In  all  the  others  the  blood  pressure  wa* 
i  millimeters  lower  than 
ami  ju-t  as  much  [ministered 

I 

•  5  hours  i. 

rve  trunks. 

Ins -.     I- 

id  nut  produ  ition.    Int. 

stretching  of  a  mixed  nerve  I 
fluctuation  in  bJa  but  intermittent  and 

both  brachial  plexus*  -  for  a  period  "f  four  hours 

U    -  true  that  blood  :■'■ 
piration  and 

m  n<.  ■  ted,  providii 

that  t 

Blightly,  rarely  over  10  mm.;  in  boi 
curred. 


turn  di 
In  t1 

must  be  us<  d  to  i 

Our 
many  other  ■  in  which  a 

observe  tin    ■ 
are  bo 

state  that  it  i-  in,- 
in    I    to 
thf  abdomen,  without  inducing  hemoi 

medullar}  i  • 
i  1 1  ir~  of  Hill  ay." 

- 
1 1  tors  who  hi 

to  Btimulati 

ClIllillL- 

than  the  etimulal 

experiments.     Perhaps  the  moat   important  of 
increase  in  the  temperature  of  the  anim 
eliminates  heal  chiefly  by  way  of  the  lungt 
greatly  increased  in  rate  and  depth.     Tl 

lily  be 
shown  by  applying  cold  to  the  part-  of  thi 
not  Bubjei  h  d  lo  thi   h<  at     I'  I 
not  ...cur.     Furthi 
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its  normal  size.  On  incising  it  clear  fluid  poured  freely  from 
the  cute.  In  all  the  animals  the  blood  at  autopsy  was  found 
to  be  dark  and  thick  and  all  the  veins,  both  splanchnic  and 
peripheral,  were  dilated. 

The  condition  produced  in  these  experiments  fulfilled  all 
the  requirements  of  the  clinical  definition  of  shock.  Death 
seemed  to  result  from  primary  cardiac  failure.  We  can  state 
most  emphatically  that  the  condition  did  not  result  from 
traumatic  stimuli,  or  loss  of  carbon  dioxide,  but  was  wholly 
due  to  over-heating  of  the  blood.  We  positively  demonstrated 
that  the  vase-motor  center  was  active,  because  it  constantly 
responded  to  the  tests  which  we  shall  discuss  later. 

The  effect  of  excessive  cold  was  observed  upon  an  animal 
which  was  subjected  to  a  continuous  rectal  injection  of  ice 
water.  In  an  hour  and  a  half  the  animal  was  reduced  to  a 
condition  resembling  shock.  The  only  noticeable  difference 
between  the  condition  of  the  animal  in  this  experiment  and 
that  of  those  which  had  been  subjected  to  heat  was  the  charac- 
ter of  the  pulse.  The  rate  of  the  heart  beat  was  greatly  de- 
creased and  the  amplitude  of  the  beats  increased.  Section 
of  the  vagi  only  slightly  modified  the  cardiac  action.  The 
animal  died  from  primary  cardiac  failure. 

The  Production  of  Shock  by  Forced  Ventilation  of  the 
Lungs.— We  attempted  to  produce  shock  by  Henderson's" 
method  of  forced  lung  ventilation.  In  a  limited  number  of 
experiments  of  this  character  we  were  able  to  produce  the 
condition  in  only  one  case.  Our  trouble  was  probably  the 
same  as  Henderson  records  in  regard  to  his  first  experiments 
— an  inefficient  pump.  But  we  are  quite  certain  that  the 
artificial  ventilation  was  greater  than  it  would  be  possible  for 
the  animals  themselves  to  have  produced  by  the  greatest  pos- 
sible forced  respiratory  movements.  In  the  one  case  in  which 
the  signs  of  shock  did  appear  autopsy  revealed  the  fact  that 
both  lungs,  with  the  exception  of  a  small  part  of  the  upper 
left  lobe,  were  consolidated.  We  could  not  determine  whether 
tli is  condition  had  existed  before  the  beginning  of  the  experi- 
ment, but  as  the  dog  was  apparently  a  perfectly  healthy 
animal,  it  is  extremely  probable  that  its  lungs  were  normal. 

The  Production  of  Short  by  Opening  the  Abdomen  and 
Exposing  the  Viscera. — Our  next  method  was  to  open  the 
abdomen  and  expose  and  traumatize  the  viscera.  This  in 
every  instance  produced  shock.  Sometimes  the  condition 
came  on  quite  rapidly ;  in  other  instances  the  process  was 
delayed.  Upon  opening  the  abdomen  the  blood  pressure 
usually  fell,  due  to  lowered  intra-abdominal  pressure.  While 
the  viscera  were  being  exposed  the  blood  pressure  showed 
marked  fluctuations,  due  to  the  mechanical  manipulations. 
If  the  intestines  were  squeezed  the  pressure  might  tempo- 
rarily become  greater  than  normal,  because  of  the  better 
tilling  of  tlie  right  side  of  the  heart.  But  gradually  blood 
pressure  fell  and  usually  within  an  hour  shock  was  present. 
In  many  cast's  it  was  not  necessary  to  administer  ether  after 
the  abdomen  was  opened,  even  when  the  experiment  extended 
over  a  period  of  several  hours. 

In  reviewing  the  protocols  of  various  observers  it  is  inter- 
esting to  note  their  use  of  visceral  traumatization  to  produce 


shock.  It  is  surprising  how  few  experiments  are  on  record  in 
which,  if  the  method  of  producing  shock  is  stated  at  all,  this 
was  not  the  means  employed.  The  observer  may  begin  an 
experiment  by  crushing  a  foot  or  burning  a  part,  and  may 
obtain  some  fluctuation  in  blood  pressure  by  such  means,  but 
sooner  or  later,  as  if  discouraged  by  the  progress  made,  he 
invariably  adds,  "  and  the  intestines  were  manipulated."  The 
protocols  are  few  which  do  not  record  directly  or  indirectly 
a  complicating  hemorrhage  or  a  section  of  the  abdomen. 

In  all  our  experiments,  unless  otherwise  stated,  shock  was 
produced  by  exposing  and  traumatizing  the  abdominal  viscera 
of  an  etherized  animal.  The  condition  was  never  called  shock 
unless  the  clinical  signs  as  previously  stated  were  present, 
except  in  special  experiments,  e.  g.,  in  the  use  of  curare, 
section  of  the  cord,  etc..  which  made  it  impossible  to  note 
some  of   the  signs. 

The  Condition  of  Various  Tissues  and  Systems  in  Shock. — 
An  endeavor  has  been  made  to  study  individually  each  system 
which  might  be  affected  in  shock,  the  attempt  being  to  de- 
termine what  part  it  played  in  the  production  of  shock,  and 
how  it  was  affected  by  the  resulting  condition. 

The  Vaso-Motor  Mechanism  in  Shock. — The  Vaso-Motoi 
Center:  Our  work  corroborates  Porter's13  conclusions  in 
regard  to  the  condition  of  the  vaso-motor  center  in  shock. 
Stimulation  of  mixed  nerves  produced  a  marked  rise  of 
blood  pressure,  even  in  extreme  degrees  of  shock,  and  stimula- 
tion of  the  depressor  nerve  produced  a  comparable  fall  in  the 
same  condition.  We  were  able  to  corroborate  Seelig  and 
Lyon's  !3  results  in  regard  to  the  effect  upon  the  blood  pres- 
sure of  stimulating  the  central  end  of  the  vagus.  In  every 
case  this  yielded  a  rise  of  blood  pressure  in  shock.  In  some 
instances  the  rise  was  actually  greater  in  the  shocked  animal 
than  in  the  normal  one. 

The  reaction  of  the  center  to  the  concentrated  hydrogen 
ion  content  of  the  blood  is  as  marked  after  the  production  of 
shock  as  before.  The  production  of  a  wide  pneumothorax  in 
a  shocked  animal  gives  a  blood  pressure  tracing  not  influenced 
by  the  respiratory  movements.  Under  these  conditions  an 
asphyxia!  rise  in  the  blood  pressure  takes  place.  In  some 
cases  the  pressure  of  an  animal  in  marked  shock  was  more 
than  doubled ;  in  other  instances  but  a  moderate,  and  rarely 
but  a  slight  rise  occurred.  The  same  result  was  obtained  if 
the  animal  were  made  to  inhale  high  percentages  of  carbon 
dioxide.  The  injection  of  lactic  acid  does  not  produce  a  con- 
stant result  even  in  the  normal  animal.  However,  we  have 
records  which  show  a  marked  increase  in  blood  pressure  in 
the  shocked  animal  produced  by  this  supposedly  normal 
chemical  stimulant.  An  increase  of  intra-cranial  pressure  pro- 
duced the  same  relative  increase  of  blood  pressure  in  the 
shocked  animal  as  in  the  normal  one. 

The  Condition  of  the  Arteries  in  shuck. — The  Peripheral 
Arteries:  The  pallor  which  occurs  in  shock  might  be  due 
to  one  of  two  causes:  (1)  The  constriction  of  the  peripheral 
vessels,  which  prevents  a  flow  of  the  blood  to  the  skin  :  or  (  2  | 
to  a  dilatation  of  the  splanchnic  vessels,  which  causes  the 
blood  to  be  drained  out  of  the  skin.    Seelis  and  Lyon  M  have 
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.   investigated  the  condition  of  the  peripheral  arteries 
in  shock  and  have  concluded  that  these  vessels  are  constricted. 
Bartlett,"  who  has  investigated  1 1 1  *  -  same  question,  reai 
.  contrary  conclusion. 
Neither  of  the  methods  used  by  these  investigators 

-  re  results  in  our  hands.  For  this  reason  we  employed 
older  and  simpler  physiological  methods.  During  the  pro- 
duction of  shock,  peripheral  venous  pressure,  as  taken  from 
the  femoral  vein,  de<  rcases.    This  U  usually  very  mark 

may  take  place  before  blood  pressure  has  greatly  decreased. 
If  the  Bciatic  i-  cut   in  the  shocked  animal  there  is  an  im- 
mediate  and  decided  increase  in  the  pressure  of  the  femora! 
vein.    This  i-  evidence  that  the  arteries  of  the  limb  a 
strictod  during  the  production  of  shock  and  that  there 
siderable  vaso-motor  tone,  even  when  the  blood  press 
very  low. 

Tin   tongue  of  the  dog  is  an  organ  which  is  liberally  sup- 
plied with  vaso-motor  tihers.     Fortunately  these  run  in  scpar- 

rve    trunk-.     The    major   part    of   the   dilators 
through  the  lingual  nerve."  while  the  constrictors  are  carried 
in  the  ;  This  furnishes  an  ideal  arrangement  for 

the  study  of  this  particular  phenomenon.     If  one  hypo 

anlated  in  a  curarized  dog  the  tongue  becomes 
slightly  paler  on  the  side  innervated  by  this  nerve;  if  the 
lingual  nerve  i-  stimulated  the  tongue  becomes  very  red  and 
tie-  \(  ins  stand  out  very  prominently  upon  the  corresponding 
I  ■  the  animal  is  reduced  to  shock  the  phenomenon,  upon 
stimulating  the  lingual,  is  even  more  marked.    The  reddened 

-  ami    bulging  veins  of  the  corresponding  -el.'  con- 
itrikingry  with  the  pallor  of  the  opposite  Bide  of  the 

and  the  mucous  membrane  "f  the  oral  cavity.     The 

<>f  the  tongue  are  evidently  in  tone  which  is  di 

stimulation  of  the  dilator  fibers.    This  tone  might  !»■ 

onstrictor  impulses  from  the  vaso-motor  center 

or  the  arterial  muscles  themselves.     That  at  least  a  pan  of 

!••  to  the  former  cause  is  proved  by  the  1 
hut  quite  noticeable  dilatation  which  occurs  after  section  of 
the   hj  erve   which   contains   the   vaso-constrictor 

In  animals  which  normally  have  enlarged  ves 

•   is  result  ■  an  !>••  better  observed  if  a  slight  as- 
roduced  in  the  shocked  animal.    Tracing* 

Og  in   shock   -how   that    it 

cidedly  increased  upon  stimulate f  the  lingual  nerv< 

experiment  proves  that  the  arteries  of  the  tongue  an 

'  fiction  in  -: 

ge  number  of  the  vaso-constrictor  fibers  of  tie 

car   run    in    the  cervical    sympathetic   nerve1*    which    fi 

■■    trunk  in  that  animal.     The  blood 
of  the  albino  rabbit  show  vaso-motoi 

ill,  more  or  lees  faint,  lines.     That   tin-     ■ 
in  caliber  i-  not  a  wi  by  tie   I  i 

lowerii  ir  below  the  level  of  the  spla 

of  the  cerv  ieal    -v  u 


tation  of  them.  They  are.  therefore,  under  vaso-motor  tone 
in  shock. 

The  unpigmented  paw  of  a  kitten  or  puppy  is  well  Buited 
for  the  study  of  vascular  changes  in  the  limbs.  The  vaso- 
motor  fibers  of  the  paw  run  in  the  sciatic  nerve."  If  the 
sciatic  on  the  one  side  i>  cut  in  the  normal  animal  the  cor- 
ssumes  a  brighter  tint  than  it-  fellow.  In 
the  beginning  of  shock  the  difference  becomes  more  marked, 
because  the  paw  with  the  intact  nerve  becomes  paler.  It  i- 
only  when  the  blood  pressure  is  very  low  in  marked  -hock 
that  the  paw-  look  alike.  Even  then  a  difference  can  he 
observed  bj  lowering  both  paw-  below  the  level  of  the  splanch- 
nic area,  when  the  paw  with  the  intact  nerve  becomes  paler. 
If  the  sciatic  of  the  intact  leg  he  now  severed  a  faint  but 
distinct  flush  appear-  on  this  paw.  Thi-  experiment  -hows 
that  the  blood  vessels  of  the  paw  are  under  vaso-motor  tone 
in  shock. 

Untraumatii  Arteries  in  Shock.-  The  ar- 

teries of  the  kidneys  wen-  taken  a-  the  most  accessible  of  the 
untraumatized  visceral  arteries  to  study.  The  vaso-motor 
changes  were  recorded  by  mean-  of  an  oncometer.  This  can 
he  applied  through  a  lumbar  incision  without  entering  the 
abdominal  cavity  and  without  disturbing  blood  pressure. 
Tracings  of  the  volume  of  the  kidneys  were  taken  before, 
during  and  after  the  production  of  shock. 

During  the  production  of  shock  there  was  usually  an  im- 
mediate kidney  shrinkage,  although  thi-  did  not  invariably 
occur,  for  at  times  an  initial  expansion  occurred,  while  in 
other  instances  the  volume  of  the  kidney  passively  followed 
the  changes  in  the  general  blood  pressure. 

Roy  and  Bradford'  have  shown  that  stimulation  of  the 
central  end  of  the  sciatic  nerve  produces  a  decrease  in  kidney 
volume,  while  it  increases  the  general  I>1inm|  pressure.  <>ur 
re-ults  show  that  when  the  blood  pressure  i-  very  high  in  the 
normal  animal,  stimulation  of  the  sciatic  nerve  does  not 
always  produce  a  shrinkage  of  the  kidney.  A  slight  expan- 
sion may  occur,  hut  this  increase  in  kidney  volume  is  always 
-o  -mall  a-  to  -h,.w  that  some  vaso-constrictioi 
although  not  quite  enough  to  offset  the  rise  in  general  I>Iimk1 
pressure. 

Stimulation  ot   the  sciatic  nerve   in   rnoderat 
shock  always  produces  a  marked  decrease  in  kidney  volume, 
although  tin-  ri-e  m  general  blood  pressure  might  he  be 
a-    in    the    normal    animal.      In    somi 

kidney  volume  following  stimulation  of  tl :iatic  could  he 

obtained  with  a  blood  pressure  of  only  20  mm.     Adi 
evidence  of  the  vaso-constrictor  ton.-  of  the  rem 

-tin red  by   recording  the  increase  in  volun f  the  kidney 

follow  ii  •  ion  of  the  s  with  carboli 

which  destroys  thi 

It  i-  evident  from  these  experiments  that  tin-  ton. 

mstrictor  mechanism  of  the  d  in  a 

rnoderat  .  ami  that 

even  wh<  n  the  bli  od  pn 
I 

hi    the 
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thoracic  duct.  A  caimla  was  inserted  into  tin'  duct  extra- 
pleurally  without  producing  any  disturbance  in  blood  pressure 
(ir  respiration.  The  rate  of  now  was  determined  by  counting 
the  dn.li>  '"'  accurately  measuring  the  amount  of  flow  per  unit 
df  time,  (are  was  taken  during  the  reading  to  exclude  the 
effect  of  irregular  respiration  or  manipulation  of  the  intes- 
tines. A  norma!  rate  was  always  determined  before  shock 
was  produced.  Tin  following  result-  were  obtained:  At  the 
onset  of  shock  the  lymph  flow  through  the  thoracic  duct  was 
slightly  increased.  As  shock  developed  it  might,  decrease 
slightly  below  normal.  In  character  the  lymph  changed  from 
a  color  more  or  less  milky  to  a  pale  reddish  color.  Microscopic 
examination  showed  many  red  cells  present.  The  coagulation 
time  was  markedly  decreased,  so  much,  in  fact,  that  toward 
the  end  of  an  experiment  it  was  almost  impossible  to  maintain 
a  flow  from  the  cauula.  At  this  time  the  lymph  resembled  an 
exudate. 

The  Cardio-Inhibitory  Center  in  Shock. — This  center  is 
thought  by  some  investigators  to  be  inhibited  in  shock,  while 
others  claim  that  it  loses  tone.  The  following  facts  throw- 
light  upon  this  point : 

1.  An  animal  which  has  had  the  vagi  cut  does  not  seem  to 
develop  shock  any  more  quickly  than  one  in  which  they  are 
intact. 

2.  It  is  well  known  that  if  one  vagus  is  severed  while  the 
other  is  left  intact  and  the  central  end  of  the  divided  one 
stimulated,  a  rise  in  blood  pressure  occurs.  However,  by 
carefully  graduating  the  current  in  some  animals  a  reflex 
inhibition  of  the  heart  can  be  produced.  In  each  dog  in  which 
it  was  possible  to  obtain  this  reflex  it  remained  positive, 
even  in  the  most  extreme  degrees  of  shock.  That  this  inhibi- 
tion of  the  heart  was  a  definite  reflex,  involving  the  inhibi- 
tory center,  was  shown  by  section  of  the  intact  vagus  in  the 
deeply  shocked  animal ;  after  this  it  could  not  be  again 
obtained. 

3.  In  the  normal  adrenalin  curve,  after  the  initial  rise  in 
blood  pressure,  inhibitor}-  beats  occur  which  have  been  proved 
to  be  due  chiefly  to  a  reflex  involving  the  inhibitory  center, 
although  increased  filling  of  the  heart  may  be  a  factor.  In  the 
tracing  obtained  by  the  injection  of  adrenalin  in  the  shocked 
animal  the  same  characteristic  beats  occur,  after  blood  pres- 
sure has  slightly  increased.  We  observed  their  disappearance 
in  shock  after  section  of  the  vagi  and  an  increase  of  blood 
pressure  to  six  times  the  height  present  before  the  drug  was 
injected. 

-i.  An  increase  in  intra-crauial  pressure  produces  character- 
istic inhibitory  beats  of  the  heart,  clue  in  all  probability  to 
bulbar  anemia.  These  occur  when  the  intra-cranial  pressure 
is  increased  in  the  shocked  animal,  and  cease  when  the  vagi 
are  cut.  The  blood  pressure  then  increases  enormously,  for 
the  vaso-motor  center  also  reacts  to  the  increased  intra-cranial 
pressure. 

These  experiments  would  seem  to  prove  conclusively  that 
the  cardiac  inhibitory  mechanism  is  intact,  even  in  the  deeply 
shocked  animal. 


The  Heart  in  Shuck. — In  all  the  experiments  in  which  the 
animal  was  allowed  to  die  from  uncomplicated  shock  the  heart 
was  beating,  although  sometimes  quite  feebly,  when  respira- 
tion had  ceased  and  blood  pressure  was  practically  zero.  In 
many  cases,  upon  opening  the  thorax  when  all  signs  of  life 
had  disappeared,  the  heart  was  observed  to  be  contracting  still. 
In  the  production  of  shock  the  pulse  usually,  but  not  in- 
variably, increased  in  rate.  The  individual  beats  always 
became  weaker,  as  measured  by  palpation  and  the  manometric 
tracing,  but  the  cardiac  function  remained  until  the  very  last. 

Seelig  and  Lyon  "  have  shown  that  typical  shock  can  be 
produced  after  evulsion  of  the  stellate  ganglion.  This  cer- 
tainly removes  almost  entirely  the  possibility  of  the  heart 
being  affected  through  the  sympathetic  system. 

That  the  heart  is  capable  of  performing  its  function  effi- 
ciently in  shock,  if  only  enough  blood  is  returned  to  it.  was 
pointed  out  by  Hill.3"  He  increased  the  venous  return  to  the 
heart  by  visceral  compression  and  noted  that  the  heart  was 
able  to  handle  the  increased  amount  of  blood  effectually.  We 
have  been  able  to  corroborate  Hill's  results. 

A  more  severe  test  of  the  efficiency  of  the  heart  in  shock 
is  afforded  by  the  injection  of  large  doses  of  adrenalin  in  the 
shocked  animal  after  section  of  the  vagi.  This  produces  an 
enormous  rise  of  blood  pressure,  often  increasing  the  pressure 
to  a  level  six  times  higher  than  that  in  shock.  In  every  in- 
stance in  which  this  was  done  the  heart  was  able  to  pump 
against  the  enormous  pressure  effectually  and  in  no  instance 
was  there  an  indication  of  cardiac  failure.  A  similar  test 
was  made  by  increasing  the  intra-cranial  pressure  of  a  shocked 
animal  in  which  the  vagi  had  been  cut.  The  vaso-motor 
center  was  stimulated  and  the  blood  pressure  increased 
enormously,  but  although  this  was  maintained  for  several 
minutes,  the  heart  remained  competent  to  perform  its  function. 

In  view  of  these  facts  it  is  impossible  to  believe  that  the 
heart  is  the  primary  factor  in  the  production  of  shock.  These 
experiments  prove  that  the  heart  is  as  efficient  a  pump  in 
shock  as  in  any  other  condition  in  which  it  has  been  sub- 
jected to  a  poor  blood  supply  during  a  long  period. 

The  Respiratory  Mechanism  in  Shock. — As  shock  develops, 
respiration  becomes  more  shallow  and  may  increase  in  rate, 
but  quite  often  decreases.  The  most  characteristic  respiratory 
phenomenon  of  shock  is  the  intermittent  gasping  type  of 
respiration.  All  our  tracings  obtained  from  animals  which 
died  of  uncomplicated  shock  show  that  the  respiration  failed 
before  the  circulation.  However,  the  respiratory  center  of 
a  shocked  animal  responds  quite  actively  to  afferent  stimula- 
tion, to  rebreathing,  to  inhalation  of  carbon  dioxide  and  to 
the  injection  of  lactic  acid.  Stimulation  of  the  vagus  pro- 
duces the  usual  inhibition  of  respiration  in  the  shocked 
animal. 

These  facts  show  that  the  respiratory  mechanism  is  not 
primarily  at  fault  in  the  production  of  shock,  but  that  it  is 
probably  the  most  seriously  damaged  and  the  most  easily 
injured  of  the  medullary  centers  by  the  resulting  condition. 

The  Study  of  the  Mesenteric  Circulation  in  Shock. — In 
many  experiments  a  microscopical  study  of  the  circulation  of 


July,  191 !.] 


.JOHNS    HOPKINS    HOSPITAL    BULLETIN. 


Ill 


the  mesentery  and   omentum   was   made.     The   phenomena 

<i  were  those  described  by  the  pathologists  in  thi 
eal  descriptions  of  acute  inflammation.    These  are:    I 
rid   veins;  congestion  and  Blowing 
flow,  whicb  later  results  in  a  more  or  less  m  I 
margination  and  later  emigration  of  the  leue 
late  in  the  condition  rupture  of  many  of  the  small  vessels  and 
lular  elements  into  the  tissue  spaces  or  to  the 
- 

Histological  -  -    '  the  omentum,  mesentery  and  intes- 

the  normal  and  shocked  animal  were  made  ai 

red  all  the  above  phenomena  in  a  static 
form  and  emphasized  many  of  the  facts  which  will  I 
iter. 

Blood  in  Shock. — Specific  Gravity: 
There  has   tw  oversy   in   regard   i<>  the 

gravity  of  the  blood  in  slunk.     The  prepond 
of  the  evidence  is  in  favor  of  an  increase  of  specific  gravity 
in  this  condition.    We  observed  that  if  the  blood  wen 
from  the  peripheral  vessels  it  showed  but  a  slight  increase  in 
pravity,  but  it'  taken  from  the  splanchnic 
marked  in.  i 

i,  Shock. — Crile,"  in  a  series  of  four 
experiments  upon  shocked  dogs  and  dogs  suffering  froi 
orrhage,  comes  to  the  following  conclusions:    In  shi 

■    increased  while  the  white  cells  are  decreased; 
in  hemorrhage  red  cells  are  decreased  while  white  cells  are 

ondition  "f  the  l>l<><.d  in  hemorrhage  need  not 
or  investigated  here,  especially  as  this  has  been  done 
pletely  by  many  observers.    In  the  series  of  experiments 
in  which  blood  counts  were  made  before  and  after  the  produo- 
shock  it  was  found  that  there  was  an  enormo 

■  Us  in  the  Bhocked  animal,  while  the  red 
slightly,  if  at  all.  increased. 

■ /,•  by  Intru-Abdbminal  Trim 
Brposurt  of  the  Viscera  to  the  Air.     In 
an   incision  into  the  abdomen  jusl 
rait  the  hand  was  made.    Through  t  li i -  a  gloved 
and   the  abdominal   wall   clamped 
around    the   wrist      Intra-abdominal    traumatization   for  a 

re    minute-    would    lower   blood    pressun 
aiderably,  but  if  the  traumatization  were  now  stop] 

on  return  almost  to  normal.     However,  il 

iniatization  were  continued  for  a  much  longer  n 

tin'  animal  would  develop  the  ock.     That  this  was 

not  due  to  an  exhalation  of  carbon  dioxide  was 

ominal  cavity.     If  the  lm-  were  admitted  slow 
intra-abdominal  pressure  it  did  i  ■ 

-ilCH  k. 

of  the  rorci   in   an   animal    in   the   horizontal    pos 
lower  cervical  or  upper  dorsal  region  produces 
fall  of  blood  pressure,  due  t"  section  of  the  vat 
That  such  an  animal  is 


Bhock  can  be  shown  by  withdrawing  the  anesthetic,  when  the 
animal  will  n  iousness  and  respond  to  stimuli  ap- 
plied around  the  head.  Upon  opening  the  abdomen  of  an 
animal  iii  this  condition  the  vessels  of  the  splanchnic  area 
en  to  be  dilated  and  the  viscera  congested.  But  the 
exposure  of  the  viscera  produces  a  marked  and  imi liate  in- 
crease in  the  congestion  in  the  same  manni  r  as  in  an  annual 
which  has  no!  been  subjected  to  section  of  the  cord.  The 
fall  of  blood  pressure  following  section  of  the  cord  is  not  any 
greater  than  the  decrease  which  follows  immediately  upon 
section  of  the  abdomen  and  exposure  of  the  viscera.  Evi- 
dently typical  shock  can  be  produced  after  section  of  th rd. 

Vaso-motor  reflexes  are  no1  very  easy  to  obtain  or  very 
marked  in  an  animal  with  the  cord  severed.  However,  stimu- 
lation of  the  sciatic  does  produce  a  slighl  rise  in  bl I  pres- 
sure, A  proportionate  rise  occurs  even  when  blood  pressure 
is    very    low,    due    to    abdominal    traumatization.       A    Blight 

asphyxia]  rise  of  bl I  pressure  occurs  in  a  dog  with  the  cord 

sectioned.     A  proportionate  ris icurs  when  Bhock  has  de- 
veloped. 

The  Effeci  of  Hemorrhagt   I  pon  th   Production  <>;  ■ 

During  the  course  of  some  experiments  accidental  hem- 
orrhages occurred.  It  was  noted  that  Bhock  developed  very 
quickly  in  these  cases.  This  observation  agrees  with  the  re- 
ports of  a  large  number  i  order  to  study  this 
condition  more  completely  a  series  of  experiments  wi 
formed  in  which  the  animal  was  subjected  to  varying  i 
of  arterial  or  venous  hemorrhage  and  the  same  testa  applied 
as  in  the  experiments  upon  the                 oimal. 

The  mosl  noticeable  effect  of  a  slight  hemorrhage  upon  an 
anesthetized  animal  is  the  resulting  depression  ol  -< 
A  dog  of  ten  pounds  weight  could  be  subjected  to 
venous  hemorrhage  of  50  to  75  cc.  without  producing  a  fall 

in  blood  pressure  of  ov<  r  15  mm.     Bui  the  I E  sensibility 

li   that    in   ino-i   cases  only  a   very   little,  if  any.  anes- 
thetic was tessary,  even  in  long-continued  experiments.     If 

the  bleeding  were  done  from  an  arterj  of  large  size,  as  the 

femoral.  1.1 1  pressure  fell  quickly  during  the  hemorrhage, 

but  if  the  loss  of  blood  were  slight,  vaso-motor  compensation 
would  restore  the  pressure  almost  bo  normal.    As  the  amount 

of  hi :  i   power  of  vaso-motor  1 1 

sation  decreased    until   I > I < » « |   pressure   remained   \. 
Furthermore,  we  found  that  the  animals  which  had  been  bled 
responded  to  the  Bame  tests  for  the  activitj   of  the  various 
■  ner  as  the  animal-  « hich  hi 
d  to  shock.     The  condition  of  an  animal  after  hem- 
orrhage could   not   U'  differentiated   from   the  condition  of 
i.t  perhaps  int. 

data    »'■    I:  , 

justify  the  following  conclusii 

1.  It  is  im] ible  to  redui  i 

orj  stimulation,  m 
all  hemorrhage  is  prevei  abdomen  if 

.'.  We  have  been  unable  to  -leu  U 
factor  m  the  production  of  shock. 

Shock  i-  nol  due  to  disturbam  ■  on,  hut 
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the  respiratory  center  is  more  quickly  injured  than  any  other 
vital  center  by  shock. 

4.  The  vaso-motor  center  is  not  depressed  nor  fatigued  in 
shock.  It  is  the  most  resistant  of  all  the  vital  centers.  The 
peripheral  and  untraumatized  visceral  arteries  are  constricted 
in  shock. 

5.  Shuck  is  not  due  to  primary  failure  of  the  heart  nor  to 
involvement  of  the  cardio-inhibitory  or  cardio-accelerator 
mechanism. 

C.  It  is  possible  to  produce  the  signs  of  shock  by  the  use 
of  excessive  heat  or  cold. 

7.  The  easiest  and  most  certain  method  of  producing  shock 
is  by  exposure  and  traumatization  of  the  abdominal  viscera. 
This,  judging  from  the  literature,  has  been  the  method  used 
by  nearly  all  investigators  of  shock. 

8.  Shock  produced  by  exposure  and  trauma  of  the  abdom- 
inal viscera  is  not  due  alone  to  a  paralysis  of  the  vaso- 
motor mechanism  of  the  splanchnic  area.  This  has  been 
shown  by  two  crucial  experiments.  (1)  Section  of  the  curd 
or  splanchnic  nerves  does  not  produce  shock.  (5)  When  all 
the  abdominal  and  thoracic  organs  are  taken  from  the  animal 
(Carrel)  this  ''visceral  organism"  can  still  be  kept  alive  for 
many  hours  and  it  can  digest  food,  excrete  urine,  etc.*''  There- 
fore, some  other  cause  than  vaso-motor  paralysis  or  inhibition 
is  involved. 

It.  The  cause  of  shock  is  the  tremendous  loss  of  red  cells 
and  fluid  from  the  blood,  due  to  the  reaction  of  the  great 
delicate  vascular  splanchnic  area  to  irritation — an  acute  in- 
flammation of  the  peritoneum-,  due  to  trauma  and  exposure 
to  the  air  and  changes  of  temperature.  The  great  amount  of 
this  loss  is  apparent  when  it  is  taken  into  consideration  that 
tin'  peritoneum  has  an  extent  as  great  as  the  entire  cutaneous 
surface  of  the  body.  The  factors  involved  in  this  reaction  to 
irritation  are  the  same  as  those  involved  in  any  other  local 
inflammatory  process,  anil  certainly  do  not  involve  the  nerv- 
ous system  to  any  greater  extent.  The  profound  general 
effect  is  due  to  the,  actual  loss  of  red  cells  and  fluid  from  the 
circulating  blood  through  stasis,  diapedesis,  exudate,  endo- 
thelial changes,  etc.  It  is  to  be  noted  that  some  of  the 
classical  descriptions  of  inflammation  were  made  from  obser- 
vations on  the  exposed  omentum  and  mesentery.33  In  the 
course  of  operations  in  which  the  abdomen  has  not  been 
opened,  a  loss  of  fluid  and  cells  from  the  blood  occurs.  But 
the  loss  is,  except  when  great  areas  of  subcutaneous  tissue 
have  been  exposed,  comparatively  unimportant, 

10.  Certain  accessory  factors  which  help  to  produce  the 
condition  of  shock  should  be  mentioned.  These  are  muscular 
relaxation,  decrease  in  intra-abdominal  pressure  ami  impaired 
respirations,  all  of  which  tend  to  decrease  the  amount  of 
blood  returned  to  the  heart.  The  effect  of  chilling  ami  the 
use  of  hot  applications  should  be  considered. 

1 1.  Degenerative  changes  in  the  cells  of  the  central  nervous 
system  are  the  result  and  not  the  cause  of  shock.  Policy3* 
states  that  identical  changes  in  the  nerve  cells  are  pri 

by  hemorrhage  and  shock. 

12.  General  anesthesia  of  moderate  depth  prevents  painful 


impulses  from  affecting  the  nerve  cells  of  the  central  nervous 
system.  Nerve  blocking  under  such  conditions  is  useless,  so 
far  as  the  prevention  of  shock  is  concerned. 

13.  A  relatively  slight  decrease  in  blood  supply  may  be 
sufficient  to  depress  markedly  the  cells  of  the  cerebral  cortex. 
Care  should,  therefore,  be  taken  to  exclude  this  factor  before 
ascribing  such  depression  to  inhibition. 

14.  The  use  of  the  word  "  shock  "  should  be  avoided,  and 
instead  an  accurate  and  detailed  description  of  the  patient's 
condition  should  be  given.  If  the  term  be  used  at  all  it  should 
be  applied  to  the  condition  in  which,  without  any  grossly 
discernable  hemorrhage  having  occurred,  the  amount  of  cir- 
culatory fluid  is  greatly  diminished  on  account  of  stagnation 
of  the  blood  in  the  smaller  veins  and  capillaries  or  by  exuda- 
tion of  the  fluid  and  cellular  elements  of  the  blood  from  the 
same. 

This  work  has  been  carried  out  under  the  direction  of  Dr. 
W.  D.  Catch,  whom  we  desire  to  thank  for  his  help  and  en- 
couragement. We  are  also  indebted  to  Mr.  George  Boesinger 
for  his  assistance  in  the  experiments. 

REFERENCES. 

1.  Meltzer:     Arch.  Int.  Med.,  190S,  1,  571. 

2.  Porter:     Harvey  Lectures,  1906-07,  98.     Loc.  cit.,  112. 

3.  Vale:     Med.  Rec,  1904,  66,  325. 

4.  Risley:     Boston  Med.  and  Surg.  Jour.,  1913,  168,  112. 

5.  Seelig:     Int.  Jour.  Surg.,  Feb.,  1914,  114. 

6.  Travers:     An  Inquiry  Concerning  Irritation.     London,  1826. 

7.  Savoy:     Holmes  System  of  Surg.,  1860. 

8.  Delcasse:     La  Commotion,  1S34. 

9.  Gross:     System  of  Surg.,  1850. 

10.  Goltz:     After  Vale. 

11.  Crile:  An  Experimental  Inquiry  into  Surg.  Shock.  Phila., 
1899.    Bood  Pressure  in  Surg.    Phila.,  1903. 

12.  Mummery:     Lancet,  1905,  1,  696,  776,  846. 

13.  Porter:     Am.  Jour.  Physiol.,  1907-08,  XX,  399,  444,  500. 

14.  Howell:  Contributions  to  Med.  Research,  Dedicated  to 
Victor  C.  Vaughan,  1903. 

15.  Boise:  Am.  Jour.  Obstet.,  1907,  V.  1.  Trans.  Am.  Gyn.  Soc, 
190S,  XXXIII,  390. 

16.  Malcolm:     Lancet,  1905,  11,  573,  618,  737,  922;  1907,  1,  497. 

17.  Hill:     Brit.  Med.  Jour.,  1910,  11,  761. 

IS.  Henderson:  Am.  Jour.  Physiol.,  1908,  XXI,  126;  ibid,  1909, 
XXIII,  345;  ibid,  1909,  XXIV,  66;  ibid,  1910,  XXV,  385;  ibid,  1910, 
XXVI,  260. 

19.  Kinneman:  Ann.  of  Surg.,  1903,  XXXVIII,  8,  4,  3.  Int.  Jour. 
Surg.,  1904,  378. 

20.  Bainbridge  and  Parkinson:     Lancet,  1907,  1,  126. 

21.  Hill:     Further  Advances  in  Physiology.    London,  1909,  176. 

22.  Janeway:     Ann.  of  Surg.,  1914,  59,  158. 

23.  Seelig  and  Lyon:     Jour.  Am.  Med.  Assn.,  1909,  "L*.  15. 

24.  Seelig  and  Lyon:     Surg.  Gyn.  and  Obstet.,  1910,  11,  146. 

25.  Bartlett:     Jour,  of  Exp.  Med.,  April  1,  1912,  414. 

26.  Morat:     Physiol,  of  Nervous  Syst.,  337. 

27.  Meltzer:     Am.  Jour,  of  Physiol.,  1903. 

28.  Bayliss:     Jour,  of  Physiol.,  1S99,  16,  10. 

29.  Bradford:     Jour,  of  Physiol.,  1S99,  10,  358. 

30.  Hill:     Further  Advances  in  Physiology.    London,  1909.  lis 

31.  Crile:    Hemorrhage  and  Transfusion,  N.  Y.,  1909,  75. 

32.  Carrel:     Jour.  Exp.  Med.,  Aug.,  1913. 

33.  Thoma:     Path,  and  Path.  Anat.,  London,  1S96,  Cha.  11. 

34.  Dolley:  Jour.  Med.  Research,  July,  1909,  95;  ibid,  April. 
1910,  331. 


.hi  v   L914.] 


JOHNS    HOPKINS    HOSPITAL    BULLETIN. 


213 


THE  NORMAL  DIASTASE-CONTENT  OF  THE  CTRINE. 

By  Tiiomas  R.   Bb&wn,   M.  I».. 

\NI) 

('.  Wii  vino  .  Siti in.  Jr. 


[From  tlf    i 

We  have  studied,  in  a  series  of  cases,  the  amount  ol 
diastatic  ferment  presenl  in  the  urine  of  norma]  adults  in 
the  hope,  in  tin-  first  place,  thai  bj  establishing  a  normal  tin.' 
quantitative  estimation  of  this  ferment  in  the  urine  might  in' 
of  value  in  the  diagnosis  of  pancreatic  disease,  and,  in  the 
second  place,  to  furnish  criteria  of  some  value  in  estimating 
the  importance  of  this  procedure  a-  a  test  of  renal  function, 
Wohlgemuth  suggested  this  a-  a  satisfactory  method  of 
estimating  tin.-  secretory  activity  of  the  kidney,  and  Rowntree 
reported  later  a  Dumber  of  cases  in  this  connection;  a-  we 
shall  see,  probably  it-  greatesl  value  is  a-  a  tesl  of  renal  func- 

I'hc  individuals  in  our  series  were  normal  mei 
women,  with  no  demonstrable  lesions  of  the  kidneys  or  diges- 
tive apparatus,  living  on  a  mixed  dietary. 

In  studying  the  urine  we  used  a  slight  modification  of  the 
•]r>t  described  by  Wohlgemuth  in  the  "  Biochemische 
ft,"  based  "ti  the  conversion  by  diastasi 
starch  (  Ejahlbamn)  into,  successively,  erythrodextrin,  achroo 
dextrin,  iso-maltose,  ami  maltose,  the  limit  being  determined 
by  that  tnbe  in  which  the  addition  of  an  iodine  solution  pro- 
ration, ''.  '..  when  all  thr  soluble  starch  has 
averted  into  lower  products. 

etermining  the  quantity  of  diastase  in  the  urine,  the 
four-hour  specimen  was  carefully  collected,  kepi  under 
toluol  iii  the  ice-box,  or  in  a  cold  place.     This  was  diluted 
with  distilled  watei  to  3000  cc.,  ami  decreasing  amou 
tin-  diluted  urine  wit.'  added  to  a  series  of  tub 

In  our  first  group  of  cases  we  u-.-il  the  thod  of  geometri- 

!  cc.  in  tin-  lir-t   IiiIm'.   1   cc.  in  the 
0  the  third,  [  cc  in  the  fourth,  j  cc.  in  the  fifth,  etc., 
the    variation    between    contiguous    tubes 
tin-  method,  we  Inter,  in  our  much  largi  i    • 
the  method  of  mathematical  progression     I  8 
in  the  lir-t  tul««\  1.6  in  the  second,  1.1  in  the  third,  1.'.'  in  the 
fourth,  1  in  the  fifth,  0.8  in  the  sixth,  0.6  in  the  seventh,  ".I 
n  the  ninth.  0.1   in  the  tenth,  0.05  in  tin' 
.  and  0.025  m  the  twelfth,  tin'  last  3  rub  • 
•metrical  progression. 

led  « ith  distilled  wateT  to  2  . .  . 
0.1   |ht  c.-nt  solution  of  soluble  starch  added  to  each  tul>o. 
■•  'I  for  half  an  hour  m  the  water  hath  at  38    <  ..  rapidly 
off  at  the  end  of  that  time  by  nearly  filling  tin 
with  cool  water,  and  by  holding  the  tubes  under  the 
and  then  quickly  tested  by  the  addition  o  rops  ■■' 

ormal  iodine  solution,  the  limit  being  the  tul 
the  tir-t  tube  in   which   blu< 
g   the  brown   color  which  erythrodextrin   givi 


atory  of  tin  Medical  anm  .  i 

In  the  10  cases  studied  by  the  former  method  the  variations 

were  comparative!}   small  and  in  all  cases  more  than   l 

units,  the  unit  chosen  beinj  i    centimeter  of  1   per 

cent  Boluble  starch  solution  completely  converted  into  lower 
products  m  one-half  an  hour  in  the  water  hath  at  38     I 

As  the  variation-  between  the  contiguous  tubes  seem  too 

greal  by  this  method  the  findings  by  the  sec 1  method  are 

of  more  value  in  furnishing  exact  figures  (see  Table  I  ).    Of 


TABLE  I. 

Amount  in  24  hours. 

1 

1000  cc 

■> 

1125  " 

10  +  11- 

3 

760  ■' 

8+9- 

4 

1 " 

1"   .    ii 

1820  " 

10  +  11- 

6 

1730  " 

10   •    11 

- 

500  " 

8 

1520  - 

10  |-11- 

9 

1460  ■■ 

9  +  10- 

10 

1070  '■ 

■,   .    lo 

11 

380  '• 

11  +  12- 

12 

370  " 

13 

1450  " 

11+12- 

14 

620  " 

9  +  10- 

15 

320  '• 

8   ■     9 

L6 

1900  " 

11  +  12 

17 

1250  •• 

10  H    n 

IS 

1440  " 

9  +  10- 

the  18  cases  in  this  series  in  3  the  limit  was  tube  s  (1500 

units),  in  5  tube  9  (3000  units)  in  3  tube  l"  (6 

and  in  3  tube  11   ( 12,000  uni 

While  the  variations  are  considerable,  as  woul 

from  differences  in  the  diet,  as  Bome  E Is  an   more  stimulat- 

pancreatic  and  salivar)  secretion  than  others,  and  as 

the  diastasi  is  widely  distributed  in  the  body  (being  furnished 

ferment  by  the  salivary  glands,  pancreas,  and, 

to  a  \,t\  Blighl  extent,  bj  Brenner's  -land-,  and  being  presenl 

as  an  autolytic  fermenl  in  the  liver,  muscles,  blood,  in  fact,  i'i 

practically   all  tl rgane  and  tissues  of  the  body), 

would  seem  that  the  diasta ntenl  of  the  urine  falls  within 

definite,  if  rather  wide,  limits,  and  anj   figures  -mailer  than 
the  low  normal   found    (tube  8,  in  our  second  method 
sponding  to  L500  units)  would  speak  cither  for  a 

ulating  dia-ta-e  or  diminished  renal  permeability  due 
to  changes  in  the  kidni 

:ie  diluted  urine  was  in 
other  cases  neutral,  m  others  slightly  alka  idled  in 

a  new  group  of  i  as<  ?  thi   i  ffe  I  of  this  va 

11 J m > 1 1    the   BCtil  if-    I 

that  while  a  Blightlj       ■   n  •  dii 
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TABLE    II. 

Reaction                     ,           tl-ri"f,  Limit-tui 
i\e.it_Livn.                    Amount  in  24  hours. 

Case  1 Acid  1400  cc.  10  +  11 

Alkaline  1460  "  9  +  10 

•'   2 Ac.  1550  "  10  +  11 

Alk.  1550  "  10  +  11 

"   3 Ac.  720  "  10  +  11 

Alk.  720  "  9  +  10 

"   4 Neutral  1220"  9  +  10 

Ac.  1220  "  9  +  10 

Alk.  1220  "  9  +  10 

"   5 Neut.  1690  "  11  +  12 

Ac.  1690  "  11  +  12 

Alk.  1690  "  11  +  12 

"   6 Neut.  1020"  10  +  11 

Ac.  1020  "  9  +  10 

Alk.  1020  "  10  +  11 

"       7 Neut.  460  "  8+9 

Ac.  460  "  10  +  11 

Alk.  460  "  9  +  10 

"       S Neut.  1310  "  10  +  11 

Ac.  1310  "  10  +  11 

Alk.  1310  "  10  +  11 


of  the  ferment,  nevertheless,  the  variations  were  so  slight 
as  not  to  necessitate  the  bringing  of  all  the  specimens  to  a 
condition  of  neutrality,  or  to  the  same  degree  of  acidity  or 
alkalinity.  Slight  variations  in  the  temperature  of  the  water 
(from  37°  to  40°  C.)  also  showed  a  very  slight  influence  on 
the  activation  of  the  ferment,  as  Wohlgemuth  and  others  have 
shown,  although  obviously  it  is  important  to  keep  the  bath 
at  as  constant  a  temperature  (38°  C.)  as  possible,  for  wide 
temperature  variations  have  a  marked  effect. 

In  studying  the  diastase  contents  of  the  urine  in  pathologi- 
cal conditions,  we  found  in  a  case  of  diarrhoea  with  fatty  stool 
the  limit  was  tube  9  (3000  units)  ;  in  a  case  of  post-operative 
gall-bladder  fistula  with  normal  pancreas  also  9  (3000  units) ; 
in  2  cases  of  chronic  pancreatitis  with  persistent  jaundice, 
the  common  duct  going  through  the  head  of  the  pancreas  and 
being  obstructed  thereby,  the  limits  were  tubes  4  (500  units') 
and  i:i  (750  units)  respectively;  in  a  case  of  advanced  carci- 
noma of  the  pancreas  with  jaundice,  tube  1  (333  units) ;  in  a 
case  of  pancreatic  cyst,  still  draining,  tube  7  (1000  units) ;  in 
one  no  longer  draining,  tube  10  (G000  units)  ;  in  a  carcinoma 
of  the  oesophagus  with  marked  asthenia  and  emaciation,  but  a 


normal  pancreas,  tube  7  (1000  units)  ;  in  an  early  carcinoma  of 
the  gall-bladder  with  normal  pancreas,  tube  9  (3000  units )  ;  in 
a  case  of  chronic  pancreatitis  without  jaundice,  tube  8  (1500 
units).  All  these  diagnoses  excepit  the  first  were  verified  by 
operation.  Thus  it  will  be  seen  that  in  all  cases  with  low 
readings  the  patient  had  either  been  deeply  jaundiced  for  a 
long  time,  which  unquestionably  affects  ferment  production, 
although  the  early  effects  of  bile  are  distinctly  activating,  or 
the  disease  from  which  they  suffered  was  one  associated  with 
severe  ill  health  and  consequent  lowering  of  the  bodily  func- 
tions, and  thus  none  of  the  findings  could  be  regarded  as  defi- 
nitely diagnostic  of  pancreatic  disease,  although  in  some  cases 
suggestive. 

Durand  (Les  Procedes  d'E.ramen  des  Fonctions  du  Pan- 
creas) using  another  method  for  estimating  the  urinary  dias- 
tase concluded  that  we  should  accord  to  the  figures  obtained 
in  the  urine  only  a  relative  value,  although  both  Wohlgemuth 
and  he  call  attention  to  the  diagnostic  value  of  high  urine  and 
low  stool  readings  in  the  same  case  as  suggestive  of  pancreatic 
retention  due  to  stone  in  the  pancreatic  duct,  etc. 

Of  course,  the  two  main  reasons  why  the  quantitative  deter- 
mination of  the  urinary  diastase  is  not  diagnostic  of  pancre- 
atic disease  are,  first,  because  of  the  widespread  distribution 
of  diastase  in  the  body,  and  the  possibility  that  in  pancreatic 
disease  there  may  be  a  vicarious  increased  diastatic  activity 
of  salivary  glands  and  possibly  of  liver  and  muscles,  and.  sec- 
ond, because  in  renal  diseases  of  various  kinds  there  usually 
is  a  marked  lessening  of  the  urinary  diastase  irrespective 
of  the  condition  of  the  pancreas  and  salivary  glands,  due  to 
deficient  renal  permeability.  For  these  reasons  while  a  per- 
sistently low  diastase  content  in  the  urine  in  the  presence  of 
normal  kidneys  is  suggestive  of  pancreatic  disease,  yet  the 
normal  figures  in  our  series  are  of  much  more  value  as  a  basis 
on  which  to  study  the  renal  function. 

From  these  studies  of  the  diastase  content  of  the  urine 
we  may  conclude  that  in  healthy  adults  it  falls  within  quite 
definite  limits,  and  that  markedly  lessened  amounts  of  this 
ferment  in  the  urine,  in  the  absence  of  renal  changes,  is  sug- 
gestive of  disturbance  of  pancreatic  secretion,  although  not 
diagnostic;  but  that  the  real  value  of  these  normal  limits  will 
be  to  furnish  criteria  in  testing  renal  function  by  the  diastase 
output  in  the  urine. 


NOTES  ON  NEW  BOOKS. 


A  History  nf  Laryngology  and  Rhinology.    By  Jonathan  AViugiit, 
M.  D.    Second  Edition.    Revised  and  Enlarged.     [Philadelphia 
and  New  York:  Lea  ct  Fehiger.  191  )  I 
Dr.  Wright's  book,  first  printed  without  date  some  years  ago, 
has  been  known  from  the  time  of  the  publication  as  the  best  his- 
tory of  laryngology  and  rhinology  in  English.     It  was  preceded 
by  the  histories  of  Gordon  Holmes    (1885)    and   Paul   Heymann 
(1896)  and  succeeded  by  Heymann's  monograph  of  1906   (Puseh- 
mann's  Handbuch)   and  the  huge  five-volume  work  of  Chauveau 
on  the  history  of  diseases  of  the  pharynx   (1901-6).     The  author 
has  marred   the  individuality  of  his  original   edition  by   injudi- 
cious padding,  and  by  the  obtrusion  of  unnecessary  expressions 
of  opinion.     This   seems  regrettable  inasmuch   as,   for   solid   re- 


search, this  work  is  well  worthy  to  take  its  place  with  such 
exhaustive  treatises  as  those  of  Hirschberg  on  the  history  of 
ophthalmology  or  Adam  Politzer's  recent  history  of  otology. 
Even  if  it  should  be  bettered  by  some  other  work,  it  will  always 
be  invaluable  to  the  nose  and  throat  specialist  for  its  detailed 
treatment  of  an  extensive  subject  and  for  its  accurate  references. 
Beginning  with  the  folklore  and  the  history  of  the  pre-Hippo- 
cratic  period,  the  subject  matter  is  well  arranged  (although 
there  is  no  table  of  contents)  and  the  style  is  readable.  Special 
subjects,  such  as  laryngoscopy  or  laryngeal  paralysis,  are  well 
treated  and  the  accounts  of  Horace  Green  and  other  leaders  are 
what  they  should  be.  The  index  seems  adequate.  Some  advan- 
tage in  relation  to  perspicuity  might  have  been  gained  by  com- 
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d  here  ami  there,  but  it  would  i>"  Invidious  to  pick  flaws 

in    a    work    which    lias   already    established    its    reputation    for 

thoroughness  and  accuracy.     The  numerous  bibliographical  ref- 

,"  rial  commendation,  since  their  accuracy  has 

scertalned  by  Mr.  Prank  Place  of  the  Library  ol  I 

^  ork   Academy  Ol   .Medicine, 

.■i  Manual  of  Clinical  Diagnosis.  By  Chables  E.  Srsiox,  M.D. 
Eighth  Edition.  Enlarged  and  thoroughly  Revised.  Illus- 
trated.    {Philadelphia:    Lea  A    Febiger,   i:>r,.  1 

This  excellent  book  can  be  warmly  endorsed  on  its  eighth  ap- 
pearance, a>  being  well  up-to-date,  and  a  most  helpful  guide  tor 
practitioners  and  students  in  their  everyday  work. 

Th>  Pathology  of  Growth:  Tumors.  By  Charles  Powell  White, 
M.D..P.R.C.S     $3.50      (A        fork:   Paul  B.  Hoeber,  1919.) 

In   this   volume   the   author   presents   the   pathology   of   tumors 
with   particular  reference  to  the  allied   BUbjectS  of  hypertrophy, 
.lion,  etc.     He  has  laid  stress  upon  the  physiological  as- 
pect of  the  subject   in   the  discussion  of  such   questions  as  the 
relation  between  functional   activity  and  growth   ami   the  origin, 
tory  and  causation  of  tumors.     With  the  lack  of  any  more 
knowledge    concerning    the    etiology    of    tumors    such    a 
logical   presentation   of   their   origin    based   upon   normal   growth 
lion    and     the    relation    of    functional    activity    to 
growth  must  be  commended.     His  theories  are  the  ones  that  are 
gradually  supplanting  the  older  concepts  and  certainly  offer  the 
•  ins  of  giving  the  student  an  intelligent  understanding  ol 
the  important  tumor  problems.     The  book   is  so  small   that  the 
Ion   of   tin'  individual    types  <>l    tumors   is   wry   brief.     The 
illustrations  are  only  relatively  good.    They  are  photomicrographs 
with  a  few  minor  exceptions.     The  book  should  prove  of  value  to 
the  student  of  pathology. 

Blindnesi  Vo.  '  .'.-    Thi    Midwife  in  England.    Being 

tudy    of   the    Working   of   the    English    Midwives     Vcl    "i 

By    Cabolys    Coxaxt    VanBlabcom,    k.  X.      With    an 

Introduction   by   .1.  Curios    Bdgab,   M.D.,   Professor   of  Ob- 

<i   Clinical    Midwifery   in   the  Cornell    University 

Medical  College,  etc     I  \. u  irfee  for  thi 

-  0/  Blindness,   ISO    I2d  St.,   191  I  I 

mixing  the  tacl  I       levelopment  of  virulent  ophthal- 

mia among  infants  and  consequent  blindness  was  largelj 
Ignorant  and   untrained   midwives,  the  Committee  for  the   Pre- 
vention  of    Blindness   in   the  State   of   New    York    sent    Miss    Van 

niarcom  to  Kumpe  to  study  the  midwifery  conditions  of  various 
countries.     After  an  examination  of  the  laws  and   met! 

Van- 
lusion  that  the  conditions  in   I 
hen    the   midwifery    law    was    1 
rly  comparable  to  conditions  in  Ami  re 

ad  were  remediable  by  a  similar  lav 
t  thai  the  enactment   of  the  midwivi 

net    thi  :110m;    infants    in     Englai 

from    161   per  1 during  1801,  to  106  per   1 1 

and  that  the  percentage  of  deaths  from  puerpi 

ram  childbirth   from    1  ••:.  per   1 in   1901,   to 

In   England   mid  v.  i  ■    cent   of   a!' 

and  there  arc  many  schools  where  nii<l 

I  practical  instruction     When  thi 
their  work  is  carefully  Inapt  ipervlsed  and   In   1    • 

of  any   failure  to  comply   with   thi 

"  use  ti   1  ,.,v    in  the  United 

uool  of  high  character,  that  r 


nection  with  Bellevue  Hospital  with  a  capacity  of  lift y  pupils. 
The  unfitness  of  many  of  the  untrained  women  is  shown  by  the 
following  extract  from  Miss  VanBlarcom's  report: 

"  Although  there  are  in  America  many  competent  midwives 
who  have  received  careful  training  in  European  schools,  reports 
from  various  parts  of  the  country  indicate  that  tin'  majority  of 
those    practising    hen-    arc    dirty,    ignorant    and    untrained.      The 

extreme  Ignorance  of  some  ol  the  more  unfit  of  these  women  is 
suggested  by  the  superstitions  which  they  foster;  one,  for  ex- 
ample, will  advise  the  mother  to  wear  a  string  of  bear's  teeth 
to  make  the  child  str.nu-:  another  that  in  case  of  tardy  labor 
it  is  beneficial  to  throw  hot  coals  on  hen  feathers  and  plai 
under  the  patient's  bed;  another  that  it  is  Hying  in  the  face  of 
Providence  to  bathe  the  infant  before  it  is  two  or  three  weeks 
old;  while  others  recommend  that  such  articles  as  cabbage  hearts, 

bacon  rinds,  beer,  etc..  should  be  included  in  the  baby's  dietary. 

This  type  of  midwife  knows  nothing  of  hygiene,  asepsis  or  anti- 
sepsis and  is  often  practically  responsible  for  the  death,  blindness 
and  mental  and  physical  impairment  of  infants.  Visits  to  the 
homes  of  these  women  till  one  with  dismay,  for  only  too  often  one 
finds  that  a  midwife,  with  a  large  practice,  is  herself  a  dirty,  un- 
kempt person  living  in  a  squalid  tenement.  A  deplorably  large- 
group  is  exemplified  by  the  old  woman  of  so  who  declared,  '  1  am 
too  old  to  clean;  too  weak  to  wash:  too  blind  to  sew;  but.  thank 
Cod:    I   can   still   put  my   neighbors  to  bed.' 

"Only  too  often  the  American  midwife  assures  her  patient  that 
it  is  natural  for  babies  to  have  sore  eyes,  and  she  prescribes  such 
remedies   as   milk,    lemon   juice,   lard,   raw    potato,   scraped   beef, 
saliva,   etc..   and    when    the   babies  go  blind,   she-   piously    rj 
that  it  is  the  will  of  Cod!  " 

The  author  states  that  at  least  10  per  cent  of  all  births  in  the 
I'nited  States  are  attended  bj  midwives.  h,  r  figures  would 
seem  to  indicate  a  larger  number  as.  ..  ./..  San  Francisco  25  per 
cent;  Omaha  :;:.  per  cent;  New  fork  39.2  per  cent;  CI 
percent;  Toledo  .".1  per  cent.  New  Orleans  70  per  cent;  st.  Louis 
75  per  cent;  Alabama  60  per  cent;  Maryland  10  per  cent;  Missis- 
sippi 80  per  cent;  Virginia  35  per  cent;  North  Carolina  60  per 
cent:  and  Wisconsin  50  per  cent. 

In  this  country  there  is  little  or  no  law   to  regulate  tie    p 
of  midwifery.     They  are  allow., I   t,,  practice   without   an) 
tion  in  thirteen  states,  and   in  fourteen  there  are  no  general  laws 

relating  t..  their  training,  registration  or  practice,    Oul  1 
maining  twenty-one  states,  twelve  and  the  District  ol  Columbia 
require  that  they  shall  pass  an  examination  . \ in^  a 

i\  restrii '  attendance  to  norn  en  have  irregu- 

lar  and    Inefficient    laws;    and    two   only.    New    York    and    I 
vania,    have    competent    legislation. 

VanBlarcom   declan      <rery  justly  that   midwives  cannot 

be   abolished    or    Ignored.     They    must    rather   1 ducated,   In- 

■ -.  is.-ci  an,]  licensed  The  details  concerning  tin- 
education  of  midwives  in  England  are  suggestive  ami  Instructive, 
an.i  had  toan  irresistible  conclusion.    Ever}  lying-in  Institution 

furnishing  the  requisite  amount    of  clinical    material   and    ; 

mpetent  dical  st..n    ihould  undertake  the  work 

cation.    The  pupil  should  have  sufficient  preliminary  education  to 

enable  her  to  att.iei  com  iction  and  practical   work 

coverini  twelve  months,    she  should  be 

1  prior  t..  receiving  her  licen  ■   t"  practice  and  her  work 

should   b  '.t  and 

a  ho  are  now    mldw 

hie. 

The    author     has  Itltled, 

"Early     History    of     English     Midwives,"     which     c|e„r\e-     tee    be 

expanded  Into  a     mall 

English   Midwi 

:    along    until    1902,    not 
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powerful  influence  in  favor  of  a  better  training  of  midwives  in 
1860  and  the  introduction  of  bills  regularly  from  1879  until  the 
final  passage  of  the  Midwives  Act  in  1902. 

There  are  at  present,  in  London  alone,  twenty-one  lying-in  hos- 
pitals licensed  for  the  training  of  midwives. 

There  is  also  a  careful  chapter  respecting  the  "  Supervision  of 
Midwives  by  Local  Supervising  Authorities,"  which  indicates  the 
careful  safe-guards  thrown  about  the  practical  working  of  the 
act.  The  author  deserves  much  praise  for  her  painstaking, 
thorough  work  and  admirable  report. 

Arteriosclerosis.  By  Louis  Faugeres  Bishop,  M.  D.  $3.50.  (.Lon- 
don:  Henry  Froivde  and  Hodder  £  Stoughton,  1914-) 

Dr.  Bishop's  theory  is  that  arteriosclerosis  is  due  to  a  sensitiza- 
tion of  individuals  to  particular  proteins,  or,  to  split  products  of 
particular  proteins,  rather  than  to  any  of  the  more  commonly 
attributed  causes,  e.  g.:  alcohol,  syphilis,  worry,  etc.  His  cure 
for  the  trouble  is  then  what  he  calls  a  "  few-protein  "  diet;  that  is, 
limiting  the  patient  to  one,  rather  than  several,  forms  of  protein, 
on  the  theory  of  chances  that  out  of  the  large  number  of  existing 
proteins  the  one  to  which  the  patient  is  sensitized  will  not  be 
selected.  Overfeeding  has  long  been  considered  a  possible  cause 
of  arteriosclerosis  and  it  is  difficult  to  distinguish  in  essentials 
this  theory  from  that  of  the  author,  since  in  both  instances  the 
results  must  be  due  to  faulty  metabolism. 

The  work  is  over  long,  and  is  not  a  vital  contribution  to  the 
subject.  It  is  to  be  regretted  that  Dr.  Bishop  did  not  limit  himself 
and  write  a  much  briefer  essay,  which  would  have  been  most  help- 
ful to  the  general  practitioner. 

Asthma  and  Its  Radical  Treatment.  By  James  Adam,  M.  D.  $1.50. 
(New  York:  Paul  B.  Hoeoer,  1914.) 

In  this  small  volume  the  author  enlarges  the  thesis  written  for 
his  medical  degree  to  show  that  asthma  is  due  to  a  toxaemia  of 
the  intestines  or  tissues,  following  too  abundant  ingestion  of 
carbohydrates,  leading  to  errors  in  proteid  metabolism.  His  work 
is  based  entirely  on  clinical  observations,  for  he  has  had  no  oppor- 
tunity to  do  any  experimental  work.  He  believes  that  certain 
pathological  nasal  conditions  may  provoke  attacks  of  asthma, 
but  that  these  play  a  very  secondary  role;  and  he  thinks  that  the 
prevalent  theory  that  asthma  is  a  neurosis  is  quite  wrong.  The 
work  cannot  be  considered  important  in  elucidating  the  obscure 
origin  of  asthma,  since  the  author's  evidence  is  not  strong  and 
convincing,  though  all  will  agree  that  errors  of  digestion  may 
induce  attacks  of  asthma  in  those  liable  to  this  disease. 

Guide  to  the  Microscopic  Examination  of  the  Eye.  By  Professor 
R.  Greeff.  Translated  from  the  Third  German  Edition  by 
Hi  (ai  Walker,  M.  B.  $2.  (New  York:  Paul  B.  Hocber, 
1911) 

The  pathologist,  who  is  especially  interested  in  the  eye,  has  no 
better  book  than  this  in  English  to  assist  him  in  his  work.  Here 
he  will  find  full  and  clear  descriptions  of  all  the  steps  that  must 
be  taken  to  examine  this  organ  microscopically,  and  with  this 
guide  he  can  study  the  eye  as  readily  as  the  other  organs  of  the 
body.     It  is  a  work  of  very  great  value. 

Diseases  of  the  Rectum  and  Anus.  By  Harrison  Cbipps,  F.  R.  C.  S. 
Fourth  Edition.  $3.25.  (Neic  York:  The  Macmillan  Company, 
1914.) 

This  work,  which  reappears  as  the  fourth  edition,  can  scarcely 
be  considered  a  modern  surgical  treatise.  The  spirit  and  tone 
of  the  first  edition,  which  in  part  dates  back  to  1875,  are  still 
manifest.  The  arrangement  of  the  book  is  similar  to  that  of  the 
various  other  text  books  and  monographs  on  the  same  subject; 


beginning  with  chapters  on  anatomy  and  methods  of  examina- 
tion, then  treating  the  simpler  surgical  conditions  in  separate 
chapters  and  concluding  with  a  more  extensive  consideration  of 
cancer  of  the  rectum.  In  the  first  chapter  of  the  book  the  curious 
failure  of  the  author  to  assimilate  modern  conceptions  of  path- 
ology is  rendered  conspicuous  by  his  theory  as  to  the  relation 
between  the  epithelial  cells  and  the  leucocytes.  It  cannot  fail  to 
strike  one  as  grotesque  to  see  advanced  the  hypothesis  that  epi- 
thelial cells  may  be  derived  from  leucocytes,  and  vice  versa,  and 
to  learn  that  the  liver  metastases  are  due  to  leucocytes  lodged  in 
the  liver  and  then  resuming  the  characteristic  of  their  parents, 
the  epithelial  cells.  It  is  quite  evident  that  the  author  does  not 
distinguish,  histologically  at  least,  between  inflammation  and  new 
growth. 

The  second  chapter,  dealing  with  methods  of  examination,  is 
similarly  antiquated.  No  mention  is  made  of  the  improved  meth- 
ods of  electrical  illumination  and  exploration  of  the  upper 
rectum  and  sigmoid.  Indeed,  instrumental  methods  of  examina- 
tion are  mentioned  only  to  be  condemned  and  digital  touch  is 
practically  the  only  procedure  recommended  for  internal  exam- 
ination. 

The  treatment  of  the  particular  subjects  of  clinical  nature, 
such  as  hemorrhoids,  fistulae,  abscess,  etc.,  is  decidedly  more 
valuable  than  the  more  general  and  abstract  parts  of  the  book, 
but  here  again  one  is  constantly  impressed  with  the  diffuse  and 
unscientific  attitude  of  the  author.  There  is  much  repetition  and 
lack  of  concise  statement  and  the  larger  surgical  procedures  which 
have  of  late  been  most  extensively  used  receive  but  secondary 
attention.  For  instance,  the  more  radical  methods  of  treatment  of 
ulcerated  conditions  by  colostomy  and  appendicostomy  are  not 
mentioned  at  all;  scattered  through  the  book,  however,  are  help- 
ful suggestions  and  many  shrewd  and  very  human  comments. 
The  following  paragraph  seems  worthy  of  quotation  as  typifying 
the  good  sense  but  unscientific  flavor  of  the  whole  work. 

"  Of  all  disagreeables  in  a  surgical  practice,  nothing  comes  up 
to  a  midnight  recurrent  haemorrhage  from  one  of  your  own  opera- 
tions. It  nearly  always  occurs  on  a  wet  night  when  you  are  dead 
tired,  the  patient  is  anxious,  and  the  friends  alarmed,  and  there 
is  never  any  extra  fee,  a  combination  of  evils  which,  by  proper 
care,  may  be  avoided  by  securing  everything  before  the  patient  is 
put  back  to  bed." 

In  short  the  work  is  that  of  a  successful  and  experienced  man 
whose  attempts  at  scientic  explanations  do  not  strengthen  the 
value  of  his  contributions.  The  chief  claim  of  the  book  to  notice 
is  the  fact  that  it  contains  the  author's  Jacksonian  Prize  Essay 
of  1875  on  "  Cancer  of  the  Rectum,"  and  his  opening  address  on 
the  same  subject  delivered  at  the  meeting  of  the  British  Medical 
Association  in  Liverpool  in  1912.  As  the  basis  of  these  two  note- 
worthy contributions  there  are  presented  445  personal  cases  of 
cancer  of  the  rectum.  This  remarkable  body  of  personal  expe- 
rience is  well  analyzed  from  a  number  of  viewpoints  and  furnishes 
data  of  importance  to  any  one  interested  in  this  subject.  One 
cannot  fail  to  see  from  reading  these  articles  the  important  part 
which  Cripps  has  played  in  the  development  of  the  present  surgical 
methods  of  attack  on  rectal  cancer.  This  is  particularly  true  of 
the  introduction  of  colostomy  for  the  palliative  treatment  of  this 
condition.  But  here  again  one  finds  little  attention  paid  to  the 
so-called  combined  approach  which  is  now  being  employed  by  the 
leaders  of  surgical  advance  in  Europe  and  America  and  one  is 
struck  by  the  fact  that  the  old  tangential  colostomy  is  given  en- 
tire preference  over  the  transverse  method  which  is,  however, 
usually  considered  a  better  procedure  where  permanent  drainage 
must  be  established.  The  last  portion  of  the  book  is  character- 
istic of  the  chief  value  of  the  whole  work,  for  here  one  finds  col- 
lected a  most  interesting  and  extensive  series  of  cases  in  which  a 
communication  has  arisen  between  the  bladder  and  some  portion 
of  the  intestinal  tract. 
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:  mx  iatioii  for  Study  and  Prevention  of  Infant  Mor- 
tality. Transactions  of  the  Fourth  Annual  Meeting.  Wash- 
ington, D.  C,  1!>13. 

The  Importance  of  this  association  la  very  great  and  this  volume 
of  transactions  contains  man;  papers  of  value  on  a  large  varletj 
I'.m.  atelj  connected  with  the  saving  of  the  Uvea  of  In- 
..  r.  were  special  sessions  devoted  to  dismissions  of  nurs- 
ing and  social  work,  pediatrics,  eugenics,  obstetrics,  vital  and 
social  statistics,  and  general  sessions  in  which  other  problems 
were  taken  up.  The  association  has  made  good  progress  and  it  is 
to  be  hoped  that  it  will  not  lack  for  large  and  generous  support. 

.'  Bacteriology,  Microbiology  and  Serum  Therapy  I 
and   i  A  Text-Book  tor  Laboratory  t'se.     By  Da 

\      BaaSOX.       Translated    by     11.    .1.     Hii.iiins.     D.S.O.,    eti 
1 1. urn  ion:    Longmans,  Green  and  Co.,  1913.) 

The  text-book  of  Practical  Bacteriology  by  Besson,  since  it 
first  appearance  In  1897,  has  enjoyed  a  groat  popularity  among 
French-speaking  people  in  consequence  of  which  an  English  edi- 
tion has  been  prepared  by  !  >r.  H.  .1.  Hutchins  of  the  University 
of  Durham,  who  has  also  added  several  notes  of  his  own  to  make 
it  mop  i  nii.nl.  te  lor  the  English  readi  r.  The  present  edition  is 
well   illustrated   ami   systematically   arranged   so   that   the   subject 

matter  .  ■  ssible.    while  designed  especially  to 

a  laboratory  guide  it  would  seem  more  suitable  for  the  advanced 
student  than  for  the  beginner.  Like  many  other  text-books  writ- 
ten  by  the   French    microbiologists  this  one  of   Besson   has  a    verj 

incomplete  bibliography  and  insufficient  credit  is  given  Invest] 
gators  outside  of  France,  even  when  the  fundamental   researches 
■  n  contributed  by  them.     At  the  same  time  a  new  system 
of   nomenclature   has   been    introduced    and    a    rearrangement   of 
certain  bacteria  and  moulds  affected  which  can  hardly  be  regarded 
as  Justifiable.     As  a   result  the  subject  matter  often  affords   the 
Confused    ideas    of    an    already    confused    subject.       Despite 
its   faults,   however,   the  book  is  admirable  and   Bhould    p 
:ue  to  students  of  the  subje.t.     it  is  divided  Inl 
ieh  of  which  is  further  subdivided  into  subdivisions,  ehap- 
tions.    The  headinga  of  these  various  parts  Indicate 
ral  scope  of  the  book  and  are  ;,s  follows:    General  tech- 
nique, pathogenic  bacteria,  parasitic  fungi,  pathogenic  Bpirochsta:, 
protozoan   parasites,   filterable   viruses   and   bacteriological 
ination  of   water  sewage  and   air.     Each   part   deserves   special 
I'art  I  gives  a  complete  description  of  the  principles, 
ai  'i    apparatus    used    in    sterilization,    media    making, 
staining  bacteria,  animal  experimentation,  and  the  isolation  and 
study  ■  in  tiiis  part  the  essentials  of  technique 

■  i.il   and    are.   moreover,   made    Interesting    by 

an   ampb    consideration   of   their   historical    development      Th< 

plan  of  recommending  certain  particular  methods,  while  giving 

perlence  of  the  author,  le 

•    may    make   the   reader   skeptical 
dm-  ,,;"  the  other  i  ribed.     A  most  Instructive 

.  explaining   it>  physical   and 
statical  propi  rtii  -.  i>  Included  in  this  part  and  an  ■    ;, 
m  Immunity. 
Part  II  consists  of  a  very  complete  consideration  of  t: 
organism  la  treated  in  this  detaili  i 
Distribution,   experimental    Inoculation,   effect    up< 

animals,   inor;  ming   and    cultural    Charai  I 

sd  serum  therapeutics     The  dl  cu    Ion  of  the 
serum  therapy  of  the  individual  organisms  id  com 

laid    upon    the    various    nmii 
which  occasionally  ari.~e  in  the  care  of  patients        The  method-   I 

collecting  samples,  the  propertii  I  rum,  ami  i 

interpretation   of  the   various   findings   are   throughout    w.-ll   .1 
scribed 


lapter  on  Barillas  tuberculosis   is  especially  to  i 

mended      it  gives  in  detail  the  findings  of  the  English  Commis- 
sion  (1901),  together  with  thi    earlier  work  on  tin 
this   part,   however,   confusing   nomenclature   is   constantly   met 
with  and  tin-  authors  show  themselves  hopelessly  Ignorant  of  the 

Scientific  rubs  governing  this  subject.  New  terns  oi  debatable 
value,  such  as  Pasteurella  and   Salmonella,  are  constantly   intro- 

and  at  the  same  time  names  are  employed  lor  micro 
organisms  which  are  neither  the  correct  name  nor  the  conimonly- 

;  name.  For  instance,  the  hog  cholera  bacillus  is 
arbitrarily  called  the  Bacillus  enteridites  aertrycke,  and  it  is 
difficult  to  understand  by  what  process  of  reasoning  the  authors 
leel   justified    in   such   a   procedure.      Again    the   ana-robic    bacillus 

Brat  described  by  Dr.  Welch  as  the  cause  of  emphysematous  gan 
grene  is  said  to  be  identical  with  an  organism  described  years 
later  by  a  French  observer  and  the  name  employed  bj  tins  latter 
observer,  Bacillus  perfringens,  has  been  adopted  as  the  i 
the  organism.  The  description  of  the  other  anaerobic  bacteria  in 
this  part  is,  however,  satisfactory  in  the  main,  and  the  importance 
of  the  pathogenic  anaerobes  to  tie-  veterinary  surgeon  well  brought 
out. 

I'art  111,  in  which  the  parasitic  fungi  are  considered,  likewise 
gives  a  mass  of  detailed  information  of  great  value.  It  has,  how- 
ever,  again   the  disadvantage  of   employing  a    m-.v    nomenclature. 

and  the  classification  of  Blanchard,  which  is  not  universal!] 

Diced,  is  followed  throughout  Little  credit  is  given  tlie  men  who 
have  done  the  fundamental  Work  on  this  subject.  Wright's  name 
is  barelv  mentioned  in  the  consideration  of  actinomycosis  and 
MacCallum'S  in  relation  to  the  "  astoroidos."  The  parasitic  spiro 
cha?tae  are  well,  though  briefly,  described,  in  I'art  IV  and  the 
latest  theories  in  regard  to  them  outlined.  The  chapter  on  Tre- 
ponema pallidum  is  of  gnat  interest,  ami  in  it  accurate  methods 
are  outlined  for  the  differentiation  of  this  organism  ire 
spirochata-  by  means  of  morphological  characteristics  and 
stains.     The  discussion   on    the   nature   of   Hie   Berum-dlai 

syphilis  is  striking  and  the  explanation  ol  the  reaction  from  the 
chemical  side  and  its  reproduction  through  chemical  agents,  apt. 
i'art  V  on  the  protozoan  parasites  Is  al  mended,  since 

it  gives  th.  reader  a  .bar  conception  ol  complications 

which  may  be  in.  t  in  the  held  of  tropical  medicine      Filterable 

viruse.s    are    briefly    described    in    I'art    VI,    and    in    this    part   the 
work    of    American    investigators.    BUCh    as    Flexn.-r    and     Lewis, 
Anderson  and  Qoldberger,  Rickets  and  Wilder,  has  received  ample 
consideration.     Part  VII,  in  which  the  application  i 
.ai  methods  to  tie    examination  ol   water  and  air  is  considered, 

forms  the  dosing  chapter  of  the  book  and  cannot  be  said  to  have 
any  value.  The  met],,., Is  described  an  antiquated  and  are  oi  onlv 
historical    interest    to   the   modern    hygieiiist. 

Therapeutics  of  thi  Qastro-lntestinal  Tract.    By  Da  Cabi  Wkoele. 

Adapted  and   Edited   with    Addition-  by   I  Hi.  Mvinni    \\ 
and   Dk.   I.   W.   Held,     i  \  I  »    )  01  /.  .    /■'•  '"■  1913  i 

This  book  ot  ov.r  three  hundi ■ 
form  the  therapeutli  In   the  light 

■  modern  conci  ptloi 

The  book   i--  not  siinplv    a  translation,  for  tin    edit. 

■  i  work,  they  have  amplified  tin 

the    pan 
•    .-   duo 

deiial  tul  My  on  their  i 

in    the   Meld,   para  title   dlseasi       and 

blood  v,  bs<  ]         i    . 
and    the   general    at  I 

general  dlagm 

tmenl    and.    in    this    preliminary    chapter,   all 
^-liort  on.-,  we  find  mosl 
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diagnosis  touched  upon,  the  chemical  and  biological  tests  being 
brought  quite  up  to  date   (1913). 

Especial  commendation  can  be  given  to  the  first  of  the  chapters 
devoted  to  treatment  in  which  general  principles  are  discussed. 
The  principles  of  diet  are  discussed  in  very  considerable  detail, 
while  much  space  is  devoted  to  directions  for  the  preparation  of 
dishes  for  special  dietetic  purposes;  physical  treatment  is  handled 
in  a  satisfactory  manner,  as  also  medical  treatment,  while  a 
few  words  are  added  as  to  the  surgical  treatment  of  digestive  dis- 
orders. 

The  next  chapters  are  devoted  to  the  special  therapy  of  the 
gastro-intestinal  diseases,  much  attention  being  paid  to  the  dis- 
turbances of  tone  and  motility,  and  to  the  nervous  affections  of 
this  organ. 

The  same  general  method  is  applied  to  the  consideration  of  the 
diseases  of  the  intestines:  First,  a  brief  discussion  of  the  methods 
of  diagnosis  employed,  then  an  outline  of  the  treatment  employed 
in  the  various  diseases,  distinct  stress  being  laid  on  intestinal 
ulcerations,  inflammations,  neoplasms,  and  appendicitis,  while 
the  translators  have  added  here  sections  on  diseases  of  the  in- 
testinal blood  vessels  and  intestinal  parasites. 

The  chapters  on  the  duodenum  and  on  the  diseases  of  the  pan- 
creas are  not  in  Wegele's  book,  but  are  also  supplied  by  the  trans- 
lators, and  the  latter  is  of  especial  value,  as  many  of  the  newer 
functional  pancreatic  tests  are  considered. 

The  last  chapter  is  also  one  not  found  in  the  original — one 
devoted  to  X-ray  diagnosis  of  the  gastro-intestinal  tract,  and,  of 
course,  essential  to  any  book  on  digestive  diseases  in  the  light  of 
modern   methods  of   diagnosis. 

The  book  is  practical,  but  not  too  practical — in  it  are  gathered 
together  many  important  facts,  methods  of  diagnosis  and  of 
treatment  not  found  in  the  usual  works,  and  only  to  be  gotten, 
as  a  rule,  by  careful  analysis  of  the  literature,  and  we  can 
thoroughly  recommend  it  as  an  excellent  exposition  of  the  subject. 


Lectures  on  Dietetics.  By  Max  Einhobn,  M.  D.  $1.  (New  York: 
Paul   B.  Hoeber,  191',.) 

This  is  a  very  slight  work,  which  can  be  read  through  in  a 
couple  of  hours.  It  does  little  more  than  touch  the  surface  of  this 
important  branch  of  medicine,  but  it  will  serve  for  one  who  wants 
merely  to  get  an  idea  of  the  general  principles  underlying  the 
subject. 

Medical  Gynecology.  By  Samuel  Wtlms  Banhler,  M.  D.,  etc. 
Third  Edition.  Thoroughly  Revised.  Illustrated.  $5. 
(Philadelphia  and  London:    W.  B.  Saunders  Company,  191). 

The  more  gynecology  is  studied  from  a  medical,  rather  than  a 
purely  surgical,  point  of  view,  the  better,  for  the  lives  of  many 
women  have  been  sacrificed  to  quite  needless  operations.  For 
the  general  practitioner  this  gynecology  is  a  most  valuable  book 
and  the  author's  new  edition  comes  at  an  opportune  moment, 
when  surgeons  are  gradually  recognizing  that  less  operations, 
rather  than  more,  should  be  the  watchword  of  the  day.  The  great 
art  of  surgery  is  to  know  when  not  to  operate  and  Dr.  Bandler's 
Medical  Gynecology  will  show  the  student  how  much  can  be 
accomplished  by  other  means  than  the  knife. 

'fa  atise  on  Diseases  oj  the  Skin.  By  Henry  W.  Stelwagon,  M.  D., 
etc.  Seventh  BMition.  Thoroughly  Revised.  Illustrated.  $(j. 
(Philadelphia  and  London:    W.  P>.  Saunders  Company,  1914.) 

The  specialist  in  skin  diseases  cannot  do  without  this  work  and 
will  want  to  have  the  last  edition,  which  contains  much  not  in  the 
sixth,  both  in  the  way  of  text  and  illustrations.  The  excellence 
of  this  treatise  was  early  recognized,  and  there  is  no  doubt  that 
the  book  will  long  continue  to  hold  its  place  in  the  first  rank. 


A  Short  Practice  of  Midwifery  for  Nurses.     By  Henry  Jeli.ett, 
M.  D.    (Dublin   University),   etc.     Fourth    Edition.      Revised. 
Illustrated.     $2.50.      (New  York:    Paul  B.  Hoeber.   1914.) 
This  text-book  is  based  on  the  teaching  in  the  famous  Rotunda 
Hospital,  and  has  been  a  favorite  work  abroad,  and  deserves  its 
popularity.     For  nurses  in  general  hospitals,  where  but  few  ma- 
ternity  cases  are  seen,  it  is  somewhat  too  comprehensive,  but 
for  nurses  in  lying-in  hospitals  it  is  excellent,  though  whether 
it  is  wise  for  nurses  to  make  vaginal  examinations  of  one  sort  or 
another  as  they  are  taught  to  do  in  ^Dublin   may   be  seriously 
questioned,  unless  they  intend  to  be  midwives.    The  author  writes 
well  and  his  book  can  be  profitably  studied  by  students  as  well  as 
nurses. 

Surgery  of  the  Vascular  System.  By  Bertram  M.  Ber.nheim,  M.  D. 
Illustrated.  $o.UU.  (Philadelphia  and  London:  J.  B.  Lippin- 
cott  Company,  191  J.) 

In  order  to  prepare  a  good  monograph  the  writer  must  have  a 
complete  knowledge  of  the  work  done  by  others  and  be  able  to 
select  the  essential  points  from  such  work;  he  must  have  a  prac- 
tical working  knowledge  of  the  subject,  that  is,  he  must  have 
done  work  such  as  he  describes;  and,  lastly,  he  must  have  made 
original  researches  in  the  field  in  order  that  he  may  be  able  to 
speak  authoritatively  on  the  disputed  points.  All  these  qualifi- 
cations the  author  possesses. 

As  stated  in  the  preface,  this  book  deals,  not  so  much  with 
that  portion  of  vascular  surgery  which  is  treated  of  in  the 
ordinary  text-books,  but  with  the  new  and  strikingly  brilliant 
methods  and  applications  of  blood-vessel  suturing.  The  text  is 
concise,  clear  and  eminently  practical.  It  is  seldom  that  one  has 
the  opportunity  to  read  a  work  so  discernedly  shorn  of  useless 
and  cumbersome  material,  and  in  which  the  essential  points  are 
so  especially  emphasized,  and  the  working  principles  so  clearly 
outlined.  It  tells  just  what  has  been  done  in  this  field  and  gives 
such  a  clear  description  of  the  method  that  any  one  who  is  pre- 
pared for  skilful  surgery  can  follow  it. 

The  book  contains  ten  chapters:  General  Technique,  Trans- 
fusion, End  to  End  Suture,  Lateral  Anastomosis,  Transplantation 
of  a  Segment  of  a  Vein  or  Artery,  Arteriovenous  Anastomosis, 
Reversal  of  the  Circulation,  Varicose  Veins,  Surgery  of  the  Heart, 
Aneurisms  and  Statistical  Study  of  the  Treatment  of  Aneurisms. 

In  his  chapter  on  Transfusion,  Bernheim  gives  a  description  of 
two  of  the  more  important  methods — Crile's  and  Elsberg's — and 
then  proceeds  to  describe  his  own,  pointing  out  the  salient  points 
in  each  and  showing  how  the  author's  method  has  overcome  some 
of  the  defects  in  the  others.  He  speaks  enthusiastically  of  the 
possibilities  of  transfusion  and  thinks  that  its  field  may  be  very 
greatly  increased.  While  admitting  that  hemolysis  should  not 
be  entirely  overlooked,  he  believes  that  the  danger  is  so  remote 
that  it  is  not  necessary  to  take  it  into  serious  consideration.  His 
own  method  of  transfusion  is  beyond  question  much  simpler  and 
much  easier  to  execute  than  the  others,  while  at  the  same  time  it 
offers  advantages  equal  in  every  way. 

The  author's  method  of  lateral  anastomosis  is  simpler  and  su- 
perior to  the  methods  of  Carrel,  Hadda  and  Jeger.  He  has  shown 
by  repeated  operations  on  the  human  subject  the  practicability 
and  value  of  this  procedure. 

in  his  chapter  on  the  Reversal  of  the  Circulation,  he  shows  be- 
yond question  by  his  operation  on  human  beings  that  the  blood 
can  be  sent  down  the  veins  in  spite  of  their  valves,  and  that  a  real 
reversal  occurs.  He  lias  operated  in  several  cases  of  Reynaud's 
disease  and  proven  conclusively  by  the  cure  of  the  patients  and 
the  re-establishment  of  a  good  circulation  that  such  a  reversal 
does  occur. 

In  his  chapter  on  Varicose  Veins  he  simply  mentions  these 
various  procedures  and  gives  short  descriptions,  inasmuch  as  all 
of   these   operations   are  given   in   the   usual   text-books. 
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nis Surgery  of  the  Heart  is  contained  in  three  pag<  s,  a  suffi- 
cient  allowance,  because  In  reality  there  Is  no  surgery  of  the  heart. 

In  his  chapter  on  Aneurisms  we  find  useful  and  practical  analy- 
sis of  the  literature,  which  enables  us  to  And  In  a  moment  the 
operations  which  have  been  don.'  on  different  arteries  and  the 
results  obtained. 

Bernlieini  very  properlj  Btates  that  any  one  who  wishes  to 
take  up  this  line  of  work  must  first  have  mastered  the  funda- 
mental principles  of  surgery  and  also  have  done  a  large  number 
of  experiments  on  animals,  with  this  view  every  one  mu 
heartily  concur,  it  is  true  that  from  a  casual  reading  of  this 
book  one  might  gather  that  the  procedures  were  easy,  bu<  the 
fact  must  not  be  overlooked  that  they  are  easy  only  after  the 
surgeon  has  mastered  a  number  of  points  of  techniqu 
detail    which    make   for   success   or   failure,   and    certainly    no   one 

is  justified  in  undertaking  them  on  human  subjects  until  he  lias 

thoroughly  mastered  the  details  on  animals. 

Blood  vessel  surgery  is  one  of  the  most  brilliant  and  practical 
Chapters  In  modern  surgical  advance — most  practical  because  it  is 
beyond  question  immediately  life-saving,  and  is  a  procedure  that 
may  be  called  for  at  any  time  and  at  any  place.  Every  man. 
therefore,  who  is  doing  surgery,  is  not  just  to  his  patients  unless 
he  himself  can  do  this  work  or  has  some  one  at  hand  who  can  do 
ere    hemorrhages    occur    any    time   and    anywhere.      For 

such,    in    many    instances,    there    is    only    o iffective 

namely,  transfusion.      It   means  the  saving  of  life  and   unli 

can    do   this   or    have    it    done   he   is    responsible    for    the 

patient's   death. 

The   style   of   the    hook    is    concise,    clear   and    scholarly.      Tin' 

illustrations,    fifty-three    in    number,    do   justice    to   one    of    Max 

Broedel's  pupils.     Taken  as  a   whole   it   is  a   distinct   contribution 

literature   and    a    practical    treatise   that    no  surgeon   can 

afford   to  he  without. 

Man'*  /.'••'•  mption  of  Van  and  A  Way  of  Life.    By  William  Osli  r, 
$1.      {New    York:   Paul    /;     Hoi  b,  r,    /''/;,  i 

Ever]  medical  student  should  own  and  read  these  essays  till 
In'  knows  them  by  heart,  or  at  least  until  their  import  lias  been 
fully    and    completely    realized    by    him  lit',    as 

taught  by  Sir  William  Osier,  will  make  life  liner  and  bright  I  for 
US  all.  and  not  only  medical  students,  but  any  thoughtful  reader 
will  enjoy  these  lectures  and  be  the  better  for  having  read  them. 

inciplcs   and    I'm  ■  i   for   Students    and 

Practitiom  i     Dudlct,  a.m.,  M.  i>.    Sixth  r 

edition      illustrated.  [Philadelphia  and   New   York: 
Febiger,   1915.) 

One  Is  Impressed  with  a  review  of  this  book  that  it  refli 

work  of  a  man  of  wide  experience  mid  sound  judgment 

In  his  introduction  the  author  recognized  the  Inevitable  ex 
paiisioii  of  gynecology,  tie-  most  important  of  the  medical 

•  ■  tie   broader  Held  covering  all  of  abdominal  surgery     Hi 
■  ie  genera]  surgeon,  tie    "tyro  operator,"  and   t 
oologist  himself,  that  the  problems  of  tie    .,  ullar  to 

women  an-  by  no  means  settled,  and  that  no  one  should  I 

field  as  an  operator  who  is  unwilling  to  undergo  the  t< 
careful  training  thai  >i  judgment  and  skill  in 

ing  these  important  prof. 
Like  tin-  former  editions  this  one  is  arranged   to   brl 
ibjects  before  the  student  in  their  pathological  and 
leal   relationships      For   li  and    Inflammation? 

grouped  as  to  t r.  ely  of  vulvovaglnil 

phoritls,  and  peritonitis,   or.  i\  i  I 
in  tie'  sequence  in  which  they  often  occur,     in  lii 
■ 

traumatism.-  in  another  BectlOD  of  tie    book,  and  di   i 
another. 


Moderation  and  sanity  mark  the  author's  recommendations  in 
medical  or  oftti  ■  '.   as  well  as  in  the  portions  of  his  work 

dealing  with   the  operative  side  of  this  specialty. 

In  his  chapter  on  tin-  relations  of  dress  to  the  diseases  of  women, 
the  author  probably  la>  s  too  much  stress  on  t  t  inohbT 

of  form  and  omits  a  discussion  on  the  congenital  variations  of 
form   and   waist  line  in   different   individuals. 

While  the  illustrations  for  the  most  part  are  crude,  they  are 
easy  of  Interpretation  and  the  work  li    adequatelj    illustrated. 

The  Junior  Nurse.  By  Chari A.  Brown,  R.  N.  (1.50.  (Phila- 
delphia and  New  York:  Lea  <£  Febiger,  /.'<//.  i 
.Junior  nurses,  who  need  an  introduction  to  nursing,  will  find 
Miss  Brown's  book  helpful.  It  is  extremely  difficult  to  write  a 
really  good  elemental*}  text  honk  of  any  sort.  but.  on  the  whole, 
Miss  Brown  has  accomplished  her  task  satisfactorily. 

Oxford  Medical  Publications:   a   Handbook   for  (hi    Post  Mortem 
Room.     By  Alexander  G.  Gibson,  D.M.   (Oxon  I,  eti 
{London:  Henry  Frowdi   and  ffoddcr  .(  Stoughton,  /.''/(.> 

Few  students  are  sufficiently  carefully  Instructed  in  the  making 

of  autopsies,  and  to  those  who  want  to  really  know  how  to  per- 
form an  autopsy  well  we  recommend  this  small  work  heartily,  it 
is  a  most  serviceable  guide    fi  I    I  ilhor's  directions  an 

and  the  ground  is  thoroughly  covered.  There  is  no  better  book  of 
its  size  and  kind. 

Dysenteries:  Their  Differentiation  and  Treatment  ii\  Lbon 
akii  Rogers,  M.  D.,  etc.  {London:  II  ■  nry  Frowde  and  //or/./.  ( 
a    Stoughton,   /.''/.;.  i 

The  principal   object   of   this   work,  as   the  author  states   in    his 

preface,  is  the  differentiation  and  therapy  of  bacillary  and  amoebic 
dysentery.  Dysenteric  symptoms  due  to  other  protozoa  and  to 
helminthes  are  considered  as  well  as  hill  diarrhoea  and  Bprue 

'file  introductory  chapter  is  given  over  to  an  interesting  dis- 
cussion of  tin-  history  of  dysenterj   before  the  differentiation  i" 

tweeii  the  bacillary  and  amoebic  types  Some  important  refer 
ences  are  given  to  the  work  of  the  French  school  on  this  differ- 
entiation h.iore  its  final  establishment  by  Shiga  in  1898.  Extreme 
conservatism  is  shown  in  the  opinions  expressed  both  upon  thi 
cultlvabllity  and  the  specii  Hon  of  tie    parasitic  euta- 

The  two  pathogenic  species.  /:.  histolytica  and  I 

!!■  mi.   are   retained    ai  nphasis    is   laid    upon    the   minute 

differences  between  them  according  to  the  original  description 
of   Viereck   and   Hartman,  although   these  two  species  are  con 

sidered   to  he  identical   by  many  protozoologlsts. 

The  advantages  of  emetine  are  discussed   thoroughly.      Valuable 

are  given  in  r.  gani  to  the  use  of  emi  I  radical 

cure  of  dysentery  and  hepatitis.  It  is  important  to  note  that  in 
speeial   cases  adults   may   be   given   as   much   as   thn 

u  lj  in  on.  flaj  ami  one  grain  Intravenou 
jeetion  Two  patients  are  reported  in  whom  com  pi  i  I 
of   the   tissues    was   obtained      I  ptlmlstlc 

opinion  in  regard  to  the  radical  cine  of  chronic  cases. 

in  the  north,  in  the  United  states,  where  tie'  chronic  >. 
dominate,  relap  ■     after  a  i.  v.   months  are  very  frequent,  though 

the    relief    of    the    acute    swnptotns    lias    1 11     \>  l..|'V.        Ill 

this  connection    it    musl    I" 

the     I'll;'  Her    than     these     recommended     bj 

The  Early  DU <  h  .     By  Clivi   Rn  ti  ru  .  M.  D.,  etc 

i  Lontlon :   fi 

rellenl  little  manual  on  the  early  diagnosis  of  pulmonary 

tuberculosis        Mth.i'i 

the  man  It  ioiisly  appraise. 1       It   will 

and  practltli  liable  guide. 
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Dental  Electro-Therapeutics.  By  Ernest  Sturridge,  L.  D.  S., 
Eng.,  D.  D.  S.  Illustrated  with  154  engravings.  1914.  8vo. 
318  pages.     Lea  &  Febiger,  Philadelphia  and  New  York. 

Innere  Sekretion  und  Bchwangersehaft.  Von  Professor  Dr.  L. 
Seitz.  Mit  6  farbigen  Tafeln.  1913.  8°.  256  pages.  Johann 
Ambrosius    Barth,    Leipzig. 

Handbuch  der  Frav.en7ieilkun.de.  Herausgegeben  von  C.  Menge 
und  E.  Opitz.  Mit  374  zum  Teil  farbigen  Abbildungen  im 
Text.     1913.     8°.     802  pages.     J.  F.  Bergmann,  Wiesbaden. 

Die  Struktur  clcr  Geschlechtsorgane  der  Haussdugetiere  mit 
anatomischen  Bemerkungen.  Von  Dr.  raed.  vet.  Reinhold 
Schmaltz.  Mit  168  Textabbildungen.  1911.  8°.  3SS  pages. 
Paul  Parey,  Berlin. 

The  Physiology  of  Reproduction.  By  James  H.  A.  Marshall, 
M.  A.  (Cantab.),  D.  Sc.  (Edin.).  With  a  Preface  by  Pro- 
fessor E.  A.  Schafer,  Sc.  D.,  LL.  D„  F.  R.  S.,  and  Contributions 
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THE  QUARTER  CENTENNIAL  ANNIVERSARY  OF 
THE  OPENING  OF  THE  JOHNS  HOPKINS 
HOSPITAL  AND  THE  TWENTY-FIRST  ANNI- 
VERSARY OF  THE  OPENING  OF  THE  MEDI- 
CAL SCHOOL 

Will  be  observed  by  appropriate  exercises  beginning  October 
5,  1914,  and  continuing  during  the  week. 

The  exercises  upon  Monday,  October  5,  9.30  a.  m.  to  12  in., 
are  to  be  especially  arranged  for  by  the  Training  School  for 
Nurses  and  will  he  announced  later. 

Upon  Monday  at  2  p.  in.,  the  formal  opening  meeting  will  he 
held  at  the  Lyric,  with  addresses  by  Dr.  W.  H.  Welch.  Sir  "Wil- 
liam Osier.  Miss  M.  Adelaide  Nutting  and  Dr.  H.  M.  Hunt. 

At  5  p.  in.  there  will  be  a  garden  party  upon  the  lawn  at 
the  Hospital. 

In  the  evening  there  will  he  dinners  of  the  former  Medical 
Officers  of  the  Hospital,  and  of  the  Alumnse  of  the  Training 
School  fur  Nurses. 

Upon  Tuesday.  October  6,  9.30  a.  m.  until  1'.'  m.,  papers 
upon  medicine  by  former  members  of  the  stall'  will  lie  presente  I 
in  the  Medical  Amphitheatre.  Papers  or  demonstrations 
of  methods  of  study  of  Psychiatry  at  the  Henry  Phipps'  Clinic 
from  10  a.  m.  to  12  m.  Gynecological  operations  in  the  Surgi- 
cal Amphitheatre  from  10  a.  m.  until  1  p.  m.  A  Clinic  by  Sir 
William  Osier  at  12  m. 

Luncheon  at  the  Hospital  from  I  to  2.30  p.  m. 

From  2.30  to  3.30  p.  m.  Clinic  in  the  Harriet  Lane  Home  by 
Dr.  John  Howland.  At  3.30  p.  m.,  a  dedication  of  the  Hewet- 
snii  Medallion. 

A  demonstration  of  Nurses"  work  in  the  Medical  Amphi- 
theatre from   1  to  5  p.  m. 

From  4.30  to  5.30  p.  m..  a  lecture  on  the  llerter  Foundation 
h\  1  >r.  Thomas  Lewis  of  London. 

A  ladies'  Garden  Party  upon  the  lawn  of  the  Hospital  at 
5  p.  m. 

in  the  evening  a  Dinner  of  the  Alumni  of  the  Medical 
School. 

Wednesday.  October  ;,  from  9.30  a.  in.  to  1  p.  m..  Surgical 
Operations  in  the  Surgical  Amphitheatre.  Also  from  9.30 
a.   m.   to   11    a.   m.   Medical    Visits  to   Wards. 

From  11  a.  m.  to  1  p.  m.  Visits  to  Medical  Laboratories. 

1  p.  m..   Luncheon. 

At  3.30  p.  m..  Dedication  of  the  .lames  Buchanan  Brad} 
Crological  Clinic,  with  addresses  by  Dr.  Win  ford  Smith.  Presi- 
ded Loodiiou  of  The  Johns  Hopkins  University,  Dr.  II.  II. 
Young,  and  others. 

In  the  evening  a  Subscription  Dinner  to  Mr.  James 
Buchanan  Brady.     Also  Class  Dinners. 

Thursday.  October  8,  9.30  a.  m.  to  1  y.  m..  Papers  in  Pathol- 
ogy in  the  Medical  Amphitheatre. 

Also   Papers  or  Addresses  upon  Obstetrical  Topics  ill  the 


Surgical  Lecture  Room,  10  a.  m.  to  12  m.    Operations  in  L'ro- 
logical  Surgery  in  the  Surgical  Amphitheatre,  10  a.  m.  to  12  m. 

1  to  2.30  j).  m..  Luncheon. 
l.3o.  Second  Herter  Lecture  by  Dr.  Lewi-. 
In  the  Evening,  Class  Dinners. 

Friday,  October  !'.  1.30  p.  m.,  Third  Herter  Lecture  by  Dr. 
Lewis. 

More  detailed  programmes  will  he  published  later. 


PROGRAMME   Fill:  THE  CELEBRATION  OF  THE  TWENTY- 
FIFTH  ANNIVERSARY  OF  THE  OPENINO  OF  THE 
JOHNS  HOPKINS  HOSPITAL 


THE  HERTER  LECTURES  FOR  1914. 

The  Herter  Lectures  will  he  given  in  connection  with  the 
Quarter  Centennial  Anniversary  of  the  Opening  of  The  Johns 
Hospital  and  the  Twenty-first  Anniversary  of  the  Opening  of 
the  Medical  Department  ol  The  Johns  Hopkins  University, 
ui)on  Tuesday.  Thursday  and  Friday,  October  0.  S  and  9,  191  I. 
at  the  Physiological  Lecture  Room,  Monument  and  Washington 
Streets,  at  4.30  p.  m.,  by  Thomas  Lewis,  M .  D..  University 
College,  London,  England. 

Dr.  Thomas  Lewis  in  charge  of  the  heart  station  at  Uni- 
versity College,  and  Editor  of  Heart  has  done  important  work 
in  tie1  study  of  cardiac  conditions,  and  will  present  three  lec- 
tures on  the  scientific  study  of  the  heart  and  its  bearing  on 
clinical  medicine,  lie  is  the  first  clinical  investigator  who  has 
filled  the  position  of  llerter  Lecturer.  The  titles  of  his  lecture- 
will  he  announced  later. 
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THE  SIGNIFICANCE  OF  THE  THYMUS  GLAND  IN  GRAVES'  DISEASE. 

By  William  Stevs  let  II  luted,  M.  1 »..  Baltimore. 

The  :oid  chyme  passing  into  the  duodenum  stimulates  the 
epithelial  rolls  of  the  mucosa  to  the  production  of  a  substance 
which  by  way  of  the  blood  stream  calls  forth  responses  in  pan- 
creas, intestines  and  liver,  exciting  the  secretion  of  pancreatic 
and  intestinal  juices  and  of  bile.     Baylies  and  Starlu 
posed  the  aame  Hormones  (opixdto,  to  awaken,  stir  up 
such   physiological   products  as  servi    to  arouse   thi 
organs  to  activity. 

The  structures  which  produce  Hormones  are  commonly 
called  endocrine  (*ftmv,  to  Be]  ins  or  glands  of  in- 

ternal secretion. 

Molt/or  believes  that,  strictly  Bpeaking,  Buch  products  of  the 
chemical  action  of  organs  as  musl  be  regarded  as  terminal 
resultants  of  the  decomposition  pro.  waste  or  by- 

products of  metamorphosis,  products  which  enter  the  circu- 
lation merely  for  the  pui  >mp1  elimination,  should 
be  differentiated  from  |  med  in 
manner  in  individual  or  special  •>•  ion  up 
by  the  circulation  and  carried  I 
particular  fu 
the  opii 

mono  foi 

i 
deleterious  ii  '' 

form  '!- 


It  was  perhaps  in  1849  thai  the  lir-i  experimental  proof  was 
brought  of  the  action  which  a  ductless  gland  mighl  i 
upon  the  organism.    Berthold,  proiV->or  in  Qottingen,  trans- 

■  .mil  noted  that  the  birds 
eloped  the  masculine  roia  .  sexual  desi  i 
ami  love  of  combat.    Ho  thus  in  considerable  measure  antici- 
Brown  Sequard,  to  whom  the  doctrine  of  inten 

rally  accredited  ami  who  twenty  your-  mil 
ommitted  himself  to  the  view  that  a  gland,  whether 
ducts  or  not,  elaborated  substances  which  were 
I  to  the  growth  ami  maintenance  of  the  body  and  for 

health,    ft  was  a  memorable  i ting  of  the 

i  'aris  at  which,  two  decades  i 
first  pronouncement,  thi-  supergifted  man  related  in  support 
of  his  views  the  results  of  experiments  made  upon  I 

U   recall,  that   following  the  injection  ol 
•  d  an  astonishing  revivification  of  his 
d  and  mental  powers. 

■  understood  of  the 

•  ni  t  hut  intimately  associated  mechanisms  at  work 
ity  of  the  animal   \  oi 
•  :i  termed  the  chemical  correlation.     Each  . 
>n ism  may  I 
fluence  upon  some  other  far  >■ 
thus  aid  in  bringing  about  the  adaptations  and  readji 
ii  for  the  integrity  and  life  of  the  whole. 
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Hormones  can  in  two  ways  exercise  their  functions  either 
by  direct  action  upon  the  tissues  or  by  means  of  the  nervous 
system.  In  addition  to  these  relatively  direct  methods  of 
manifesting  their  action  upon  the  terminal  apparatus  it  is 
quite  certain  that  the  secretion  of  a  given  gland  may  act 
indirectly  or  through  the  agency  of  other  hormonopoetic 
organs.  For  example,  the  influence  of  the  thyroid  by  way  of 
the  thymus  upon  the  activities  of  the  stomach.  To  what  extent 
the  visceral  nervous  system  plays  a  part  and  what  may  be  the 
sequence  of  events  in  the  course  of  the  complicated  interaction 
of  the  endocrine  glands  may  in  a  measure  be  determined  by 
experimental  studies  in  metabolism.  Thus  it  has  been  ascer- 
tained that  in  animals  the  glycosuria  which  develops  on  admin- 
istration of  adrenalin  vanishes  after  excision  of  the  thyroids. 
If  these  animals  are  now  fed  with  thyroid  extract  the  gly- 
cosuria reappears.  On  the  other  hand,  in  the  pancreatectom- 
ized  animals  excision  of  the  thyroid  does  not  cause  the  gly- 
cosuria to  disappear. 

Studies  in  metabolism  have  taught  us  that  the  thyroid  and 
pancreas  on  the  one  hand  and  the  pancreas  and  chromofine 
system  on  the  other  reciprocally  inhibit.  Between  the  thyroid 
and  chromofine  system,  .however,  there  exists  a  reciprocal 
potentiation.  Hence  when  hyperthyroidism  gives  rise  to  gly- 
cosuria it  may  conceivably  do  so  by  inhibiting  the  pancreas. 
In  a  still  more  roundabout  way  the  thymus  via  thyroid,  via 
pancreas  might  possibly  bring  about  glycosuria  unless,  per- 
haps, the  influence  of  the  thymus  upon  the  adrenals  were 
protective. 

Modern  pharmacology  regards  as  antagonists  the  sympathetic 
and  autonomic  *  nervous  system.  As  the  sympathetic  system 
possesses  in  adrenalin  a  specific  pharmacological  stimulant  so 
analogously  the  autonomic  system  has  in  pilocarpin  and  muscarin 
its  specific  irritants.  One  can  by  the  administration  of  thyroid 
extract  produce  symptoms  in  animals  and  man  which  strikingly 
resemble  the  stimulating  effects  of  pilocarpin  or  muscarin  (sweat- 
ing, diarrhoea,  disturbances  in  respiration,  lymphocytosis,  eosino- 
philia,  etc.). 

The  standpoint  has  accordingly  been  taken  that  in  the  thyroid 
there  is  a  constituent  which  produces  an  effect  similar  to  that  of 
the  poisons  of  the  pilocarpin  group.  In  favor  of  this  view  speaks, 
especially,  the  well-known  antagonism  between  thyroid  extracts 
and  atropin,  which  is  an  antidote  for  pilocarpin  and  muscarin. 
It  has  now  been  attempted  on  the  basis  of  these  physiological  facts, 
which  indicate  that  from  the  thyroid  gland  impulses  may  be  sent 
out  along  the  tracts  of  the  sympathetic  as  well  as  the  autonomic 
system,  to  distinguish  the  symptoms  of  Graves'  disease  which 
might  be  due  to  irritation  of  the  sympathetic  from  those  which 
might  be  attributed  to  autonomic  stimulation.     (Eppinger). 

Sympathetico-Tonic  Basedow  Symptoms. 

1.  Pronounced  protrusio  bulbi. 

2.  Von  Graefe,  absent. 

3.  Lowi's  phenomenon,  positive. 

4.  Mobius,  positive, 
o.  Dry  bull  is. 


*  This  word  is  used  in  the  restricted  sense,  and  not  as  intended 
by  Langley  who  proposed  the  term  autonomic  for  the  entire 
sympathetic  system. 


6.  Greatly  increased  activity  of  the  heart  with  less  pro- 
nounced subjective  disturbances. 

7.  Sweating  and  diarrhoea,  absent. 

8.  Falling  out  of  hair. 

9.  Eosinophilia,  absent. 

10.  Inclination  to  fever. 

11.  Alimentary  glycosuria. 

12.  Eefractory  behavior  to  pilocarpin. 

Vago-Tonic  Symptoms. 

1.  Eelatively  moderate  degree  of  tachycardia. 

2.  Pronounced  subjective  heart  symptoms. 

3.  Von  Graefe,  definite. 

4.  Wide  lid-clefts. 

5.  Mobius,  absent. 

6.  Slight  protrusio  bulbi. 

7.  Increased  lachrymation. 

8.  Profuse  sweating. 

9.  Diarrhoea. 

10.  Disturbances  of  digestion. 

11.  Eosinophilia,  likely. 

12.  Alimentary  glycosuria,  absent. 

13.  No  adrenalin-glycosuria. 

14.  Pigmentation. 

There  are  certain  exceptional,  more  or  less  sharply  differ- 
entiated cases  of  Graves'  disease  which  every  physician  and 
surgeon  who  has  actively  interested  himself  in  the  subject 
must  vividly  recall.  During  the  past  twenty-three  years  in  a 
series  of  about  500  I  have  seen  perhaps  twenty  which  were 
especially  typical  of  their  kind.  The  characteristic  features 
which  most  of  them  presented  were  great  emaciation,  dilata- 
tion of  the  heart,  sweating,  diarrhoea,  relatively  slight  ex- 
ophthalmus,  not  excessive  tachycardia,  small  goitre,  and  fre- 
quently a  peculiar  greyish  bronze-hued  skin. 

Confronted  with  a  ease  of  this  kind,  I  have  repeatedly  said 
to  my  assistants : 

Here  is  another  of  these  puzzling,  dreadful  cases.  The  patient 
is  not  highly  thyrotoxic;  the  thyroid  is  hard,  not  large,  nor  pro- 
nouncedly vascular;  if  a  lobectomy  is  performed  she  may  die, 
but  probably  not  with  the  stormy  symptoms  which  suggest  ex- 
treme thyroid  intoxication.  If  death  occurs  it  may  be  sudden, 
possibly  not  until  several  days  after  the  operation,  and  perhaps 
when  the  patient  seems  to  be  convalescing. 

In  one  of  these  cases  death  occurred  four  days  after  the 
ligation  of  a  single  artery  under  local  anaesthesia.  The  opera- 
tion, including  the  injection  of  the  local  anaesthetic  and  the 
sewing  up  of  the  tiny  wound,  required  exactly  ten  minutes. 
One  night,  as  I  have  said,  four  days  after  the  operation,  and 
a  few  minutes  after  the  nurse  had  charted  the  pulse  as  90,  the 
patient  awoke  with  a  start,  sat  upright  in  bed,  gasped  for 
breath  and  died.  The  following  case  died  suddenly  about  30 
hours  after  a  thyroid  lobectomy  when  we  had  ceased  to  be 
apprehensive  about  her: 

Case  I.— A.  V.  C.  (No.  33,010).  .V.t.  17.  Admitted  October  S, 
1913.  Except  for  whooping  cough  at  the  age  of  15,  mumps  at  19 
and  measles  at  21,  patient  states  that  she  has  enjoyed  good  health 
until  about  4  years  ago. 
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In  January,  1909,  patient  experienced  on  swallowing  t!  • 
tion  of  a  "  lump  in  her  throat"    At  about  the  same  time  she  was 
seized  with  a  severe  headache,  became  very  nervous,  suffered  from 
palpitation  and  vomited  several  times.     Thinks  she  had  fever  in 
this   attack.      Almost   Immediately   the   thyroid   gland   "  began   to 
Swell."     She  was  quite  ill  for  3  or  4  months  but  in  May  of  the 
same  year  felt  as  well  as  ever.     Her  recovery   was  so  complete 
that  she  considered  herself  in  normal  health  until  January,  1913, 
when  she  was  taken   ill  again  quite  suddenly  with  precisely  the 
same  symptoms  as  in  the  previous  attack.    Palpitation  and 
ness  of  breath   were  more  pronounced   than  at  first;    dii 
vomiting  and   difficulty  in  swallowing  also  became  trou! 
symptoms      Cessation   of  the  menses  occurred   about  that  time 
Since  July  1,  1913,  she  has  been  confined  to  bed. 

Examination. — Patient  is  greatly  emaciated  (weight  07  lbs.); 
is  very  nervous,  constantly  jerking  about  and  tossing  her  head; 
there  is  fine  tremor  of  the  fingers  and  tongue.  She  lias  decided 
mental  aberration,  ideas  of  persecution  and  grandeur:  has  bad 
dreams;  talks  to  angels;  is  confident  that  her  mind  is  affected, 
etc.  lias  staring  expression:  is  very  nervous:  the  whole  body 
seems  to  be  shaken  by  the  heart-beat.  The  skin  is  ashy-bronze  in 
hue.  There  is  slight  exophthalmus;  definite  von  Graefi 
vergence  fair;  rather  wide  palpebral  clefts,  but  sclera  covered. 
Joffroy  sign  absent:  pupils  react  to  light  and  accommodation. 
The  hair  is  dry.  grey,  thin  and  falling  out.  Thyroid  uniformly  and 
moderately  enlarged  and  very  firm.  Faint  bruit  but  no  thrill 
over  thyroid  arteries.  No  palpable  enlargement  of  any  lymphatic 
glands.  The  carotids  throb  forcibly.  Veins  of  neck  pulsate. 
-  great  emaciation;  deep  supra-  and  subclavicular  fossae. 
nts  of  respiration  symmetrical.  Lungs  clear.  Respira- 
tion 28.  Thymus:  there  is  no  definite  retro-manubrial  dullness; 
X  ray  negative  The  heart  is  greatly  dilated.  There  is  a  soft 
blowing  systolic  murmur  over  the  whole  cardiac  area:  it  is  heard 
best  at  apex.  Pulse  140  to  1""  and  over  per  minute,  and  irregular. 
Arteries  not  hardened,  blood  pressure  11."  to  1L'."">.  Abdomen  scap- 
hoid.    Marked  aortic  pulsation.     Edge  of  liver  not  palpable. 

Blood.— White  corpuscles.    13,360;    red,    1,404,1 :    haemoglobin 

October  13,  1913.    Differential  /;;■..;■/  r,,unt.    250  cells  i 

Polymorphonuclear  neutrophlles  .   128  r,  l .  ir 

Small  mononuclears 86  34.4 

L'l  Vt  lL'L'L 

Transitionals  2.0  267 

Eosinophils    1.2  160 

Basophil-  1  .4 

I'nclasslfled   7  2.8  ::7I 

2  ,g 

Patient  vomited  Frequently  until  Hi 
■go     Baa  two  t..  three  or  more  water)   -tools  a  day.     i 
ough. 

0 
Ho-  artery  was  easily  round  anil  tied.     II 
• 

during  the  operation  under  novocain,  nitrous  oxide  . 
■ 
er  24,  1913.    Patient  remarkably  Improved  sil 
tlon.    !;•  greatly  relieved.    Vomiting  has  cea  ed.    Pul  ■ 

now  averages  only  100, 

rr.  ry    verj    large,    \,-ry    thln-walbd    and    blue 

like  a  vein.    Operation  required  only  a  few  ml 

October    10,  1913      Patient  has  Improved  rapidly 
operation.     Is  quite  cheerful.     Hair  regaining 

Differential  Blood  Count.    260  cells  a 

White  blood  cells  8300. 


,-.„,.  \.  tn.il  mini- 

Celu  Pwewit-  |,erofeach 

*  in  emm, 

Polymorphonuclear  neutrophils   ..122  18.8 

Large  mononuclears  37  l  !  ^  121 

Small  mononuclears  69  27/.  2201 

Transitionals    L'l  8.4  7"i 

Eosinophils    1  .4  41 

November  4,  1913.  Marked  improvement  in  patient's  general 
condition.  Pulse  ss.  Patient  eats  heartily;  neither  vomiting  nor 
nausea. 

November  11,  1913.  No  pronounced  change  In  patient's  con- 
dition during  the  past  week.  Appetite  large  but  there  has  been 
no  gain  in  weight  (60  lbs.). 

November  16,  1913.    Patient  has  gained  4^4  lbs.  in  past  five  days. 

November  L'l.  1913.    No  definite  improvement  during  past  week. 

November  25,  1913.  Operation  III.  h'i<iht  Lobectomy.  Gas  and 
a  few  drops  of  ether.  Operation  simple  and  rapid.  Patient's  pulse 
rose  only  occasionally  to  180,  but  was  usually  about  160  during  the 
operation.  At  the  first  operation  it  rose  to  200  and  over.  At  the 
end  of  the  operation  the  patient's  condition  was  excellent. 

November  26,  1913.    Differential  Blood  ■  ■  ceils  counted. 

White  blood  cells  18,400. 

Cell., 

Polymorphonuclears   62.0  11,408.0 

Small  mononuclears  51  20.4 

Large  mononuclears  L'L  8.8              1,619.2 

Transitionals    8  3.2                  688.8 

Eosinophils    5  2.0 

Basophiles   .".  2.0 

Unidentified    4  1.6                294.4 

November  26,  1913.  Patient  had  a  fairly  comfortable  night  and 
seemed  to  be  convalescing  satisfactorily  until  1.20  p.  m.  to-day 
when  she  was  found  sitting  up  cyanotic  and  gasping  for  breath. 
coughing,  trying  to  clear   her   t  hensive. 

Pulse  very  irregular.     Respirations  40  to  50,     Area  of  prei 
dullness  markedly  In  tending  i  cm.  to  the  right  and  10 

cm.  to  the  left  of  the  median  line.    At  1.50  p.  in.  sin-  became  quiet, 
set  med    tairl .  to  180   and 

Irregular  in  force  and  rhythm.     Cyanosis  less. 

3.40  p.  m.    suddenly  seized  with  another  dyspnoeic  attach     Re 
spiratione  became  more  labored  and  at    1.06  p    m    ceased.    The 
heart  apparently  Btopped   beating  about   one  minute  before  the 
tion  of  respiration.    The  temperature  rose  to  101 

Autopsy.  I  I 'r.  Keid.i  Subject  strikingly  emaciated  Lett  lobe 
of  thyroid  slightly  enlarged:   small  -lice  of  right  lobe-  in  region  of 

the  parathyroids.    Cardiac  dilatation     Emphysema  of  both  Iuiil-s; 

broncho  pneumonia.     Large  thymus  extending  down  to  the  auricles, 
veneration  and  atrophy  of  liver;    small   adenoma 
ric   glands   rather   larger   than    normal;    otherwise   do  en- 
largement elsewhere  of  the  lymphatic  glands.     Dilated,  atrophic 
stomach     The  thymus  gland  was  thick  but  nol  broad  enough  to 

cast  an   X-ray  shadow  beyond   the  manubrium,      It   was  triangular 
in  shape,  the  Hnely  tapered  apex  reaching  to  the  top  of  the  nianu 

biium,   the    broad    base   extending   to  and    partly   covering   the 
aurli  li  <rt. 

ii  carefully  studied 

illy  ami  will  probably  !»•  reported  upon  af  other  times 
by  the  various  men  to  ■ 

the  1 1 1  y  - 
■ 
found  in  exophthak 

ami  distended  with  densely   staining  colloid  with 
(ion.    T 


22u 


JOHNS   HOPKINS  HOSPITAL   BULLETIN. 


[Xo.  282 


however,  throughout  the  gland  the  colloid  was  rarefied  and  the 
cells  high. 

In  this  patient  the  vago-tonic  symptoms  predominated 
(diarrhoea,  vomiting,  small  goitre,  slight  exophthalmos, 
definite  von  Graefe,  Mobius  not  pronounced,  intense  sub- 
jective symptoms,  pigmentation). 

Was  this  a  case  of  thymus  death? 

Physiologists,  pharmacologists,  pathologists  and  clinicians 
are  rapidly  reflecting,  consciously  and  unconsciously,  helpful 
light  for  the  interpretation  of  the  clinical  phenomena  and 
dire  results  in  cases  belonging  more  or  less  definitely  to  this 
category. 

In  1910  Meltzer  *  made  the  following  cautious  statement 
concerning  the  thymus  gland  : 

With  our  present  knowledge  of  the  importance  of  the  other 
ductless  glands  we  are  hardly  justified  in  assuming  that  the 
thymus  is  a  worthless  fetal  remnant.  But  we  have  to  acknowledge 
that  as  yet  there  are  no  reliable  observations  or  experiments 
which  indicate  clearly  that  the  thymus  has  a  function  in  post- 
uterine  life. 

Von  Mikulicz  (1895)  called  attention  to  the  occurrence  of 
enlarged  thymus  in  severe  cases  of  exophthalmic  goitre,  and 
Rehn  (1899)  suggested  that  it  might  be  well  to  attack  the 
thymus  gland  surgically  in  this  disease.  In  1908  Hart  ex- 
pressed the  opinion  that  abnormal  activity  of  the  thymus 
gland  might  produce  the  clinical  picture  of  Graves'  disease. 

It  was  my  good  fortune  to  be  present  when  Garre,  at  the 
40th  Congress  of  the  Deutsche  Gesellschaft  fur  Chirurgie 
(1911)  took  part  in  the  discusssion  of  Kocher's  paper  on 
exophthalmic  goitre  in  order  to  report  the  first  instance  in 
which  the  thymus  had  been  primarily  removed  for  the  cure  of 
this  disease.  Although  well  aware  of  the  fact  that  a  "  per- 
sistent "  or  revivified  thymus  had  repeatedly  been  observed  in 
"  Basedow  "  he  was  astonished  to  learn  from  the  statistics 
obtained  by  his  assistant,  Dr.  Capelle,  that  a  thymus  persistens 
hypcrplastica  had  been  found  in  95  per  cent  of  the  fatal  cases, 
whether  death  was  due  simply  to  the  severity  of  the  disease, 
or  occurred  during  the  operation,  or  within  twenty-four  hours 
after  the  strumectomy. 

So  impressed  was  Garre  with  these  findings  that  he  finally 
determined  to  test  the  effect  of  thymectomy  in  cases  in  which 
there  was  good  reason  to  believe  that  the  thymus  was  enlarged. 
It  seemed  to  him  that  a  severe  and  florid  example  of  Basedow 
should  be  selected  for  the  experiment  and  that  the  thyroid 
gland  should  be  unmolested  in  the  operation,  the  purpose  of 
which  was  to  determine  the  effect  of  a  thymectomy  upon  the 
symptoms  of  the  disease. 

The  result  in  his  first  case  was  as  follows : 

Clinically  no  definite  influence  on  the  struma,  the  exophthalmus 
or  the  eye  symptoms,  but  an  unequivocal  improvement  in  the 
general  condition  as  expressed  by  the  "  eclatant "  quieting  of  the 
heart's  action,  rapid  increase  in  weight,  and  a  complete  regres- 
sion of  the  Kocher  blood-picture,  the  lymphocytes  falling  from  40 
to  25  and  then  to  10  per  cent. 


*  Meltzer.  Animal  Experimentation  in  Relation  to  Our  Knowl- 
edge of  Secretions,  Especially  Internal  Secretions.  Proc.  of  the 
Path.  Soc.  of  Phila.,  Sept.,  1910. 


In  his  second  case  Garre  performed  simultaneously  a  hemi- 
strumectomy  and  thymectomy. 

The  striking  results  which  followed  the  first  of  these  opera- 
tions forced  upon  him  the  thought  that  the  hyperplastic 
thymus  in  exophthalmic  goitre  displays  an  action  essentially 
similar  to  that  of  the  thyroid  and  that  the  thymus  persistens 
aggravates  the  symptoms  of  the  disease. 

Professor  Carre  gave  to  his  assistant.  Or.  Capelle,  credit 
for  the  work  and  the  thought  which  led  them  both  to  these 
conditions,  which  lie  said  finds  essential  support  in  the  proof 
by  Klose  that  in  the  thymus-substance  there  is  a  heart-poison. 
Aside  from  the  special  action  of  the  thymus  there  exist  cer- 
tainly, said  Garre,  important  reciprocal  relations  between 
these  two  glands,  and  for  the  following  reasons ; 

1.  After  thymus  extirpation,  the  blood-picture,  which,  by 
Kocher,  is  considered  characteristic  of  Graves'  disease,  re- 
turned to  normal  precisely  as  after  a  successful  strumectomy. 

2.  His  assistant,  Dr.  Bayer,  had  recently  demonstrated  that 
intraperitoneal  injections  of  the  expressed  juices  of  the  thy- 
roid as  well  as  of  the  thymus  produce  the  Kocher  blood-picture, 
whereas  the  juices  of  colloid  struma  and  of  normal  thymus 
influence  the  blood-picture  to  a  much  less  extent. 

3.  They  found  in  a  thyroid  gland  which  had  been  removed 
six  months  after  a  thymectomy  microscopical  evidence  of 
regressive  changes. 

4.  Gebele  had  announced  at  the  previous  Congress  that  the 
prompt  implantation  of  normal  thymus  in  thyroidectomized 
dogs  prevented  the  appearance  of  cachexia  strumipriva. 

5.  He  was  able  to  state,  thanks  to  the  permission  of  Dr. 
Bircher,  that  the  latter  had  twice  produced  the  typical  Base- 
dow picture  by  the  intraperitoneal  implantation  of  the  fresh, 
pathologically  hyperplastic  thymus.  These  and  other  facts 
made  him  unable  to  subscribe  to  the  generally  accepted  view  of 
Mobius  that  the  thyroid  is  alone  responsible  for  the  disease. 
On  the  other  hand  he  was  not  prepared  to  take  the  extreme 
view  of  Hart  that  there  was  a  purely  thymogenie  form  of 
Basedow. 

I  have  presented  in  such  detail  the  views  so  briefly  and 
cautiously  expressed  in  1911  by  the  highly  gifted  director  of 
the  surgical  clinic  in  Bonn  because  this  contribution  of  Garre 
and  Capelle  marks  an  epoch  in  the  developing  story  of  Graves' 
disease  and  its  treatment,  the  importance  of  which  is  as  yet 
not  realized. 

During  the  past  three  years  the  research  work  on  the 
thymus,  which  already  had  been  considerable,  has  assumed 
great  proportions,  and  for  surgeons  interested  in  Grave-'  dis- 
ease this  gland  has  become  a  theme  on  which  their  attention 
may  well  lie  focused. 

And  now,  just  a  few  weeks  ago.  appears  a  most  convincing 
paper  by  von  Haberer,  the  youngest  of  Billroth's  assistants, 
and,  until  his  promotion  to  the  directorship  of  the  Innsbruck 
surgical  clinic,  first  assistant  to  von  Eiselsberg  in  Vienna,  who 
is  also  a  distinguished  product  of  the  school  of  Billroth.  The 
results  of  thymectomy  in  von  Haberer's  case,  number  .'!,  are 
so  remarkable  as  to  he  almost  unbelievable  were  they  recounted 
by  an  authority  less  eminent  and  trustworthy. 
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Casi  ::  Von  Haberer.*  Merchant,  at.  SO;  in  his  earli 
athletic;  of  late  overworked  In  ins  business,  but  well  until  the 
autumn  of  1909,  when  after  an  attack  of  tever,  he  notici  d  a  marked 
increase  In  the  frequency  of  his  puis.',  loss  of  zeal  for  work  and  a 
feeling  of  general  bodily  discomfort.  About  six  months  later  he 
I  that  his  eyes  wore  abnormally  prominent,  that  he  was 
becoming  nervous  and  tremulous  and  subject  to  attacks  of  profuse 
sweating,  and  that  he  experienced  feelings  of  cold  in  the  l<  -- 
The  greatly  increased  and  irregular  action  of  his  heart  caused 
him  especial  uneasiness  In  the  spring  of  1911  a  part  of  the  thy- 
roid gland  was  removed,  and  thereafter,  for  a  time,  his  symptoms, 
the  tachycardia  excepted,  were  somewhat  relieved.  In  the  winter 
of  1911,  after  unusual  business  stress,  the  heart  symptoms 
greatly  intensified  and  hemoptysis  and  dyspnoea  supervi  ued.  The 
dyspnoea  became  so  great  that  the  patient  was  apprehensive  at 
times  lest  he  choke  to  death.  He  sought  relief  at  the  hands  of 
Prof.  Kocher  in  Berne,  who  ligated  the  thyroid  arteries  of  the 
unremoved  lobe.  No  relief  was  obtained  from  the  arterial  liga- 
tion, on  the  contrary  the  patient's  condition  became  alarmingly 
worse.  He  frequently  had  attacks  in  which  a  bloody  froth  was 
expectorated  and  consciousness  lost.  He  finally  could  not  walk 
without  provoking  these  attacks. 

On  the  seventh  of  December.  1912,  the  patient  presented  himself 
at  the  clinic  in  Innsbruck  of  von  Haberer.  He  was  cyanotic, 
gasping  for  breath  and  covered  with  cold  sweat;  the  pulse  could 
not  be  felt  in  the  peripheral  arteries.  1-Varing  that  the  man 
might  die  in  his  office,  Prof,  von  Haberer  had  him  hastily  dee 
patched  to  a  sanatorium.  After  a  short  rest  in  bed  in  a  half  sitting 
posture  (the  only  one  endurable  for  the  patient)  tin'  pulse  re 
turned  at  the  wrist.  It  was  160,  very  irregular  and  unequal. 
Exophthalmus  was  particularly  pronounced  on  the  right  side; 
skin  and  mucous  membranes  cyanosed;  slight  von  Graefe  and 
Moldus  signs  on  both  sides;  tremor  and  great  dyspno?a:  right 
lobe  of  thyroid  very  slightly  enlarged;  left  lobe  not  palpable. 
Over  both  hums  signs  of  o?dema  and  congestion-bronchitis 
much  enlarged,  extending  on  the  hit  Bide,  four  finger-breadths 
outside  of  the  mr-mmary  line.  Liver  greatly  increased  in  size. 
r  thick  border  extending  as  low  as  the  navel.  Slight  but 
definite  l<  !•  r»s  <  ompression  of  the  trachea  by  the  thymus  was 
excluded  both  by  percussion  and  the  Roentgen   ray.     Tin  I 

r,  behind  the  manubrium  a  triangular  shadow  which,  with- 
ended  with  the  shadow  of  the  heart     Percus 
sion  revealed  no  unusual  dullness. 

The  patient  begged  piteously  tor  operation,  indifferenl   to  Its 
•us  only  to  be  relieved  of  his  great  'i; 
von  Haberer  refused  to  Interfere  surgically,  being  convlni 
If  an  operation   were  undertaken  at  that  time  it   would   result 
fatally       The    physician    called    in    consultation    agreed    that    the 

patient's  condition  was  hopeless,  the  heart  being  exhausted.    Tim 
thyroid   sympl  garded   as  a  complication  of  relatively 

minor  Importance  and  I"!'  dlcatlon  would  a< 

nothing  for  tl  patient  was  kept  In  bed  and  t r-  :i t ■  ■ ! 

with  diuntin  and  dlgotoxln.     in  the  coarse  of  ten  d 
dition  of  the  lungs  was  somewhat  Improved,  but  th>'  pulsi 

g  below  ii".  remained  Irregular  with  frequi 
galloping  rhythm.    The  differential  Mood  count  gave  polynuclears 
."7  per  cent     -mall  lymph'  r  cent;    large   lymp 

mononuclears   and   transitional!   12.3    i 

t      mast   cell  filiation    was   slightly   di 

layed. 

tier  19,  1912.    All  were  still  agreed,  and  the  pal 
sured,  that  he  could  not  survive  an  operation  of  an] 

on  Haberer,  having  in  mind  the  somewhat  analogi 

•  s  finally  decided  to  yield  to  the  patiei  I 


*  Mitteiiungen  aus  den  Qrenzgebieten   der   (led.   u    I 
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December  19,  under  local  anaesthesia,  succeeded  after  prolonged 
search  In  extracting  from  behind  the  manubrium  a  piece  of  tissue 
3  cm.  long  and  %  cm.  thick,  which  resembled  fat  and  macro- 
scopically  seemed  to  contain  no  thymus  gland.  Greatly  disap- 
pointed at  the  result  of  the  operation  and  believing  that  the  last 
hope  for  the  patient  had  vanished,  von  Haberer  dosed  the  wound. 
Towards  evening  of  the  same  day  the  patient  announced  that  he 
felt  much  better  and  that  his  dyspnoea  had  disappeared.  On  the 
fourth  day  after  the  operation  he  became  much  worse;  the  pulse 
was  feebler  and  more  frequent,  the  liver  Increased  in  size  and  the 
icterus  deepened.  The  following  morning,  however,  and  each  day 
thereafter  improvement  was  noted,  and  on  the  third  of  January. 
1913,  two  weeks  after  the  operation,  the  patient  was  discharged 
from  the  hospital.  Three  months  later  I  April,  1913)  he  returned 
for  examination.  The  surgeons  and  physicians  were  astonished  at 
the  result.  The  apex  heat  was  in  the  mammary  line,  the  pulse 
S4,  although  still  irregular,  the  cyanosis  and  icterus  had  dis- 
appeared: the  liver  was  of  normal  size,  and  the  color  of  the  skin 
was  good  and  fresh.  The  subjective  condition  was  as  satisfactory 
as  the  objective.  The  patient  declared  that  be  felt  perfectly  well; 
he  could  work  as  tirelessly  as  ever  and  could  even  climb  moun- 
tains. In  September  of  the  same  year  this  patient  wrote  that  lu- 
had   climbed  for  sport  a  mountain   over   7." feet   high. 

Three  primary  th\  mectomies  have  been  reported,  all  of  them 
from  Garre's  clinic.  To  these  may,  however,  be  added  Sauer- 
brucH's  case  in  which  only  the  ligation  of  one  superior  thyroid 
artery  preceded  the  operation  on  the  thymus.     In  all  of  these 

e  effect  of  the  operation  upon  the  general  conditii E 

the  patient  and  upon  the  blood-picture  was  unequivocally  bene- 
ficial. Of  tin-  combined  operation,  thyroidectomy  plus  thy- 
mectomy, eight  cases  have  been  reported  by  von  Haberer;  and 
Capelle  and  Bayer  state  that  several  times  in  the  clinic  <>f 
Garre  this  operation  has  been  performed. 

EOose  states  in  his  receni  book  on  the  thymus  gland  that  he 
has  in  five  cases  of  Basedow's  disease  resected  the  thymus. 
In  each  instance  there  was  striking  improvement  in  the 
patient's  general  condition  and  return  of  the  blood-picture  t" 
the  normal.  I  have  excised  a  small  portion  of  the  thymus  w  ith 
one  lobe  of  the  thyroid  in  two  cases  of  which  !  shall  speak 
later. 

It  has  been  our  practice  of  late  in  the  strumectomy  opera- 
tions to  invi  contents  of  the  space  between  the 
trachea  and  the  manubrium  with  the  object  of  determining 
the  possible  presence  of  an  enlarged  thymus,  and  in  a  few 
instances  we  have  made  a  fairly  thorough  search  for  this  gland. 
Only  twne  have  we  found  it  enlarged;  in  both  instan 

should  have  I n  disappointed  had  there  been  no  ti 

thymus  and  our  faith  in  some  of  the  must  important  strands 
of  the  complicated  web  which  the  pharmacologists,  the  physio- 

nid  the  clinicians  are  wea\  ii 
dependent  activities  of  the  endocrine  glands  would  ha 
shaken. 

-      H.   P.   (Sur.   No    31,648),     .i:t.   13.      Admitted 
tal  March  6,  1913. 
Complain.--  of  difficulty  In  breathing,  "  feeling  lazy,"  and  inability 

to  work.      1  nirinc,    I  lie   has   bad 

of  vertlg 

nausea   and    vomiting    preceded    usually    b] 

might  remain  in  bed  for  a  week  after  such  att 

He  notice, i  tirst  a  swelling  in  tin-  neck  which  has  gradually  in- 
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creased  in  size;  then  began  to  have  shortnes  of  breath  and  the 
sensation  of  pressure  on  the  trachea.  He  could  not  read  aloud 
for  any  length  of  time.  He  could  not  run  or  ascend  stairs  quickly. 
During  the  past  five  months  he  has  had  dyspnoea  on  lying  down 
and  has  been  unable  to  sleep  on  less  than  three  pillows.  Ambition 
for  work  and  play  is  lost.  He  is  unable  to  talk  loud  and  finds  it 
impossible  to  shout.  Has  a  hoarse  cough  and  desire  to  clear  the 
throat.  For  the  past  four  or  five  months  he  has  experienced  some 
difficulty  in  the  swallowing  of  solid  foods,  and  at  times  even  of 
liquids;  his  bowels  are  evacuated  four  or  five  times  a  day.  He 
has  occasional  attacks  of  vomiting  before  breakfast.  Has  become 
irritable.  Has  not  observed  palpitation  of  the  heart.  Does  not 
perspire  excessively. 

Physical  Examination. — Boy  is  well  nourished  and  well  devel- 
oped. The  hair  is  oily;  the  skin  neither  abnormally  dry  nor 
abnormally  moist.  There  is  no  exophthalmus;  the  von  Graefe 
sign  is  positive  at  times;  the  other  eye-signs  are  absent.  The 
thyroid  gland  is  enlarged  to  perhaps  three  or  four  times  its  normal 
size.  There  is  definite  retro-manubrial  dullness.  The  X-ray  shows 
a  suggestive  shadow.  A  soft  systolic  bruit  is  heard  over  a  very 
slightly  enlarged  heart.  The  pulse  is  regular,  SO  beats  per  minute. 
Tremor  absent.  Cervical,  inguinal,  submaxillary  and  axillary 
glands  are  palpable. 

March  7,  1913.     Differential  Blood  Count.     300  cells  counted. 

Cells  Percentage 

Polymorphonuclear  neutrophils   ....160  53.3 

Small  mononuclears  102  34.0 

Large  mononuclears  23  7.6 

Transitionals    8  2.7 

Eosinophils    3  1.0 

Basophiles   2  0.7 

Unclassified    2  0.7 

March  18, 1913.    Operation.    Excision  of  Right  Lobe  and  Isthmus 
of  Thyroid  and  a  Small  Piece  of  Thymus. 
March  26,  1913.    Differential  Blood  Count. 

Cells  Percentage 

Polymorphonuclear  neutrophiles   183  61.0 

Small  mononuclears  S6  28.6 

Large  mononuclears  15  5.0 

Transitionals    7  2.33 

Eosinophils    2  .6+ 

Basophiles    2  .6+ 

Unclassified   5  1.6 

December  11,  1913.  (9  months  after  operation.)  Differential 
Blood  Count. 

Per  Cent 

Polymorphonuclears    68.0 

Small  mononuclears  23.0 

Large  mononuclears  5.0 

Transitionals    3.0 

Eosinophils    1.0 

February,  1914.  Examination.  The  boy's  health  is  almost  re- 
stored. He  is  able  to  do  a  full  day's  work  but  is  rather  more 
fatigued  by  it  than  are  other  boys  of  the  same  age.  He  can  sleep 
on  one  pillow  and  has  had  no  attacks  of  vertigo,  nausea  or  vomit- 
ing since  the  operation.  The  cough  and  difficulty  in  swallowing 
have  disappeared.    The  diarrhoea  has  ceased. 

As  the  operation  in  this  case  was  a  combined  one,  the  great 
improvement  which  followed  it  cannot  definitely  be  attributed 
to  resection  of  the  gland  alone.  The  portion  of  thymus  resected 
was.  however,  so  small  that  I  am  inclined  to  believe  that  the 
strumectomy  rather  than  the  thymectomy  was  chiefly  respon- 
sible for  the  good  result. 

Case  3.— G.  B.  (No.  94,086).  .Et.  12  years.  Admitted  to  the 
hospital  February  12,  1914. 


Has  had  most  of  the  infections  diseases  of  childhood  (whooping 
cough,  measles,  scarlet  fever,  chickenpox,  mumps),  all  before  she 
was  7  years  old.  Occasionally  has  sore  throat  but  has  never  had 
a  definite  attack  of  tonsillitis.  Function  of  eyes  and  ears  normal. 
Has  always  been  a  nervous  child  with  poor  appetite.  Digestion 
apparently  good,  although  she  has  each  year  two  or  three  "  bilious 
attacks  "  with  nausea  and  vomiting.  For  the  past  five  years  the 
mother  has  had  difficulty  in  fitting  the  collars  of  her  child's 
dresses,  but  not  until  a  few  months  ago  did  she  notice  that  the 
neck  was  enlarged.  The  eyes  have  always  been  prominent, 
protruding  at  times  more  than  at  others.  For  the  past  3  or  4  years 
the  child  has  complained  of  a  feeling  of  fullness  in  the  neck, 
especially  when  tired  and  nervous. 

Examination.  A  rather  pale,  sallow-looking,  frail  girl.  Ex- 
pression alert  and  intelligent.  She  is  unusually  clever  in  conver- 
sation. Not  obviously  nervous  at  present.  Hair  normally  lus- 
trous. Hands  and  feet  warm  and  rather  moist.  No  pigmentation 
of  skin.  Dermatographia.  No  dilatation  of  superficial  vessels 
of  forehead  or  temples.  Possibly  slight  fullness  of  veins  of  upper 
eyelids.  Eyes  decidedly  prominent.  Sclera  well  covered  by  lids 
Palpebral  clefts  1  cm.  A  suggestive  stare.  Von  Graefe  doubtful. 
No  other  eye-signs.  Pupils  react  to  light  and  accommodation. 
Slight  tremor  of  tongue,  none  of  fingers.  Pulse  regular;  100  beats 
per  minute.  Accentuated  throbbing  of  the  carotids,  particularly 
of  the  right  carotid.  Dilatation  of  superficial  veins  of  neck  on 
both  sides.  Neck  enlarged;  rather  more  so  on  the  right  than  on 
the  left  side.  Both  lobes  of  thyroid  palpable,  the  right  more 
definitely  than  the  left.  The  isthmus  is  prominent  and  measures 
2.5  cm.  vertically.  There  is  neither  bruit  nor  thrill  in  the  gland. 
Circumference  of  neck  over  the  isthmus  is  2S  cm.  The  entire 
gland  seems  of  normal  or  rather  soft  consistence.  There  is  a 
suspicion  of  retro-manubrial  dullness.  The  X-ray  reveals,  how- 
ever, no  shadow  suggestive  of  the  thymus  gland. 

Tonsils  markedly  enlarged;  crypts  visible.  Posterior  cervical 
and  axillary  glands  are  palpable.  Finger  tips  are  slightly  clubbed. 
Child  complains  of  palpitation  of  the  heart  and  shortness  of 
breath  on  exertion.  States  that  on  two  or  three  occasions  she 
has  been  obliged  at  night  to  sit  upright  in  bed  to  relieve  a  feeling 
of  slight  suffocation.  Has  usually  two  and  sometimes  three  stools 
a  day.    Has  never  been  constipated. 

February  12,  1914.  Differential  Blood  Count.  White  blood  cells 
7000.    Haemoglobin  92  per  cent. 

Cells  Percentage 

Polymorphonuclear  neutrophiles   ....120  60.0 

Small  mononuclears  71  35.5 

Large  mononuclears  5  2.5 

Transitionals    3  1.5 

Eosinophiles   1  .5 

February  19,  1914.  Operation.  Reset  ted  Right  Lobe  of  Thyroid 
and  a  Small  Piece  of  Thymus  Gland.  The  right  lobe  of  the  thy- 
roid, about  2V2  times  the  normal  size,  was  resected  according  to 
our  regular  method,  a  portion  of  the  posterior  part  being  left  to 
protect  the  parathyroids  and  the  recurrent  laryngeal  nerve. 

The  thymus  gland  was  found  to  extend  upwards  almost  to  the 
inferior  pole  of  the  right  lobe  of  the  thyroid.  The  piece  of  the 
thymus  resected  was  hardly  larger  than  the  child's  little  finger. 

February  21,  1914.  (2  days  after  operation.)  Differential  Blood 
Count. 

Crlls  Percentage 

Polymorphonuclear  neutrophiles   ....154  77.0 

Small  mononuclears 25  12.5 

Large  mononuclears  11  5.5 

Transitionals    10  5.0 

It  is  interesting  to  note  the  fall  in  mononucleosis.  Nine 
days  before  the  operation  the  percentage  of  mononuclears  was 
38;  two  days  after  the  operation  it  had  fallen  to  IS.     The 
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child  ami  mother  are  greatly  pleased  with  the  general  bu- 
nt which  they  think  has  taken  place  since  the  opera- 
tion.    I:  for  us  to  judge  of  this. 

It  is  the  belief  of  the  few  who  have  expressed  an  opinion  on 
the  subject  that  the  overactivity  of  the  thymus  manifests 
itself  chiefly  or  only  after  the  hyperthyroidism  has  existed  for 
some  time — that  it  is  not  observed  in  the  early  stage  of  the 

In  my  patients  2  and  3  the  thymus  symptoms  predominated 
(attacks  of  dyspnoea,  diarrhoea,  no  tachycardia,  not  much  en- 
largement of  the  thyroid  and  not  very  definite  eye  sym] 

e  cannot  but  feel  that  the  hyperthymusism  may  have 
been  primary  in  these  cases  and    that    later  on   the   i 
symptoms  might  have  predominated.    We  shall  try  to  follow 
carefully  the  subsequent   historj    of  the-.'  children;  and  as 
only  a  part  of  one  lobe  of  the  thyroid  and  a  very  small  portion 
of  the  thymus  of  each  child  was  removed  we  may  not  have 
influenced  profoundly  the  natural  development  of  the  disease. 
\    ase  upon  which  a  double  thyroid  lobectomy  was  done  two 
years  ago  returned  recently  for  examination.     The  thymus 
I    it    was    treated    for    four    hours    by    the 
emanations  of    1300   milligrams  of  radium   applied   oxer    L6 
Although  there  has  been  after  10  days  no  reduction 
tensity  of  the  X-ray  shadow,  two  thyroid  nodules, 
; ! 'i ■  rt -.  hypertrophied  remnants  of  isthmus,  en- 
tirely disappeared  within  "i  I  hours.    Dr.  Burnam.  who  applied 
the  radium  at  Dr.  Kelly's  Sanatorium,  believes  that  the  thy- 
roid nodules  vanished  because  of  the  inhibited  activity  of  the 
thymus.    He  thinks  it  is  exceedingly  unlikely  that  the  emana 
could  have  directly  affected  the  thyroid. 
The  results  of  the  combined  operation-  have  been,  without 
in,   remarkably   good;   unmistakably   better.    I    should 
say,  than  we  ordinarily  obtain  from  the  operation  upon  the 
thyroid    gland    alone.      Particularly    striking    has    been    the 
relative  absence  of  the  reaction  which  is  usually  observed  in 
-  hours  following  thyroid  lobectomy.    The  post- 
operative course  in  the  experience  of  von  Habercr  could  not  be 
distinguished  from  that  observed  after  operations  for  ordinary 
struma.    This  more  remarkable  because  in  al 

i  re  was  the  complication  of  an  enlarged  and  pi 
thymus.    The  improvement  was  immediate  and  ■  ■ 

need  that  [  agree  with  von  Habere:  in  believing  that  it 
must  be  attributed  to  BOmething  more  than  mere  accident. 

That  the  thymus  plays  an  important  part  in  Graves'  dis- 
ease ha-.  I  think,  been  demonstrated  beyond  question  by  the 
which  have  followed  thymectomy.    That  some  sort  of 
relation  exists  between  the  two  organs  we  have  further  evi- 

fr the  physical  examination  of  the  non-fatal 

from  the  autopsy  table,  ami  from  experiments  on  aim 

Palpation  ju-t  above  the  manubrium,  particularly  pressure 
downwards  toward-  the  mediastinum,  and 

!.  may  be  complained  of  by  patients  with  p.  i 
thymus  on  account  of  the  shortness  of  breath  Oi 

aneuvera.  The  Roentgen-ray  and  the  percussion-note 
over  the  area  occupied  by  the  thymus  may  give  useful  infor- 
mation :  but  the  abeeni  e  of  boi),  dullni  --  and  shadow  di 


exclude  the  presence  of  a  persistent  gland,  nor  do  we  know  as 
yet  how  small  a  thymus  may  be  responsible  for  symptoms. 

It  has  been  estimated  as  a  result  of  non-operative  clinical 
examination  that  in  about  10  per  cent  of  all  cases  of  exoph- 
thalmic goitre  the  thymus  l-  persistent.  The  actual  percent- 
age it  remains  possibly  for  the  surgeon  to  determine  by  syste- 
matic exploration.  We  have.  I  think,  no  absolute  evidence 
that  the  thymus  may  be  completely  wanting  in  a  case  of 
Graves'  disease;  and  since,  as  1  have  Btated,  we  do  not  know 
how  small  a  fragment  of  this  gland  may  suflice  to  play  a  part 
in  the  disease,  we  are  not  as  yet  in  a  position  to  assert  that 
exophthalmic  goitre  maj  exist  entirely  unintluenced  by  the 
thymus.  Von  Haberer,  howi  ver,  reports  an  outspoken  case  in 
which  careful  operative  search  failed  to  reveal  its  presi 

Enlarged  thymus  not  infrequently  accompanies  colloid 
goitre.  Attention  was  called  b\  A-tley  Cooper  and  by  Yin-how 
to  this  association.  The  question  naturally  suggests  itself, 
has  the  persistent  thymus  the  -nine  significance  in  both  these 
forms  of  goitre,  one  of  which  we  hold  accountable  for  symp- 
toms of  hyperthyroidism,  whereas  with  the  other  the  picture 
of  underactivity  of  the  thyroid  is  associated?  Is  it  not  con- 
ceivable that  the  persistent  thymus  in  colloid  goitre  may  in 

some   case-    repre-elit     respon-e-     from    I  inn-    to    lime    !o    | ,,   i  - 

of  perhaps  overlooked,  hyperfunction  of  the  thyroid,  and  if 
so  that  indeed  for  the  "  Kropfhei  ,"  a  contributing  factor  may 
be  found  in  the  thymus  ? 

From  the  post  mortem  examinai  ion  of  cases  of  exophthalmic 
goitre  which  have  died  of  intercurrent  disease  it  has  been 
ascertained  that  the  thymus  gland  is  persistent  in  about  82  per 
cent  of  them;  and  in  those  cases  which  have  died  of  heart 
failure  after  operat  ion  enlargement  has  been  found,  as  already 
-taled.  in  about  95  per  cent.  Probably  it  will  be  ascertained 
that  the  percentage  has  been  underestimated  for  the  reason 
that  enlargement  of  the  thymus  may  not  hitherto  have 
completely  noted  or  looked  for  as  it  will  be  in  the  future. 
Then,  too,  we  must  bear  m  mind  the  important  lesson  taught 
as  from  von  Haberer's  Case  No.  •">,  that  i1  thymo- 

toxic  symptoms  maj  be  caused  by  fragments  of  thymus  so 
small  as  to  be  unrecognizable  as  such  by  the  naki  i 

At  the  Johns  Hopkins  Hospital  there  has  been  only  one 
opportunity  to  make  case  of  Grs 

which  died  after  operation.  In  this  instance,  as  I  have  men- 
tioned, a  long,  thick  thymus  gland  was  found  tapering  out 
from  near  the  top  of  the  manubrium  Bterni  to  the  auricles  of 

the  heart. 

What  are  the  particular  symptoms  of  Graves'  disease  which 
indicate  a  preponderate  influence  of  the  thymus?  Eppinger, 
i, an. .  von  Haberer,  E lose,  ■  van  Nborden,  J r., 

and  indeed  almost  ever]  clinician  who  has  familiarized  him 
self  with  the  literature  -.-.  symp- 

toms.    But  do  ■•■  i    know  quite  definitely  what  thi 
symptoms  are?     \-  they  should  be  determine! 

we  be  in  a  po  i  rl  that  the  thymn  ot  alone 

responsible  for  thi 

Naturally  it  will  fall  b  n  to  discover 

which  of  tie  -ipated  by  the  removal  of  the 
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thymus;  but  even  when  this  has  been  ascertained  the  proof  is 
not  furnished  that  no  other  organ  could  have  had  a  part 
directly  or  indirectly  in  their  causation. 

Let  us  consider,  for  example,  the  protrusion  of  the  eyeball, 
a  symptom  which  according  to  MacCallum  and  others  may  be 
caused  by  stimulation  of  the  sympathetic.  If  it  is  true  that 
this  is  a  sympathicotonic  symptom  and  if  the  thymus  were 
activated  solely  by  the  autonomic  system,  the  excision  of  this 
gland  might  not  be  expected  to  affect  directly  and  promptly  the 
exophthalmus.  But  as  a  matter  of  fact  recession  of  the  eyeball 
in  at  least  one  of  von  Haberer's  cases  was  much  more  prompt 
than  lias  perhaps  ever  been  observed  after  strumectomy  alone. 
The  effect  on  the  thyroid  gland,  particularly  as  to  its  vascu- 
larity, seems  to  have  been  quite  as  striking  in  von  Haberer's 
experience  ;  it  must,  however,  be  remembered  that  except  in 
one  ease  the  combined  operation  was  performed. 

To  discuss  the  grounds  on  which'  the  various  signs  have  been 
assigned  to  their  special  groups  would  carry  us  beyond  the 
purpose  of  this  paper.  I  might  say,  however,  by  way  of  illus- 
tration, a  word  with  reference  to  the  incomplete  convergence  of 
the  eyes.  This,  the  Mobius  sign,  is  assigned  to  the  sympathico- 
tonic group.  It  was  explained  by  the  late  Dr.  Landstrom  and 
his  supporters  as  due  to  the  contraction  of  the  Miiller-Land- 
strom  muscle  of  the  orbit  which  is  supposed  to  be  responsible 
for  the  protrusion  of  the  eyeball  and  by  the  particular  arrange- 
ment of  its  fibers  to  embarrass  the  action  of  the  internal 
rectus.  There  are  some,  and  especially  certain  countrymen 
of  Landstrom,  who  do  not  consider  the  demonstration  com- 
plete that  the  Muller-Landstrom  muscle  is  responsible  for  the 
exophthalmus.  Furthermore,  as  I  have  said,  the  eyeball  may 
promptly  recede  after  thymectomy,  and  with  its  recession  the 
Mobius  sign  may  vanish,  which  is  contrary  to  what  might  have 
been  expected  of  a  sympathieo-tonic  symptom  after  the  ex- 
cision of  an  organ  activated  chiefly  by  the  autonomic  or  vago- 
sympathetic system. 

Surgeons  the  world  over  have  learned  from  an  experience 
which  is  now  very  large  that  the  majority  of  patients  afflicted 
with  exophthalmic  goitre  may  be  relieved  of  their  symptoms 
by  strumectomy,  but  that  in  a  certain  percentage  of  the  cases 
the  cure  may  be  incomplete  even  after  resection  of  the  greater 
part  of  both  lobes  of  the  thyroid  gland  (Halsted). 

I  have  performed  perhaps  650  operations  upon  about  500 
patients  with  Graves'  disease.  A  one-sided  lobectomy,  the 
operation  ordinarily  done,  has  resulted  in  an  approximate  cure 
in  possibly  60  per  cent  of  my  cases,  but  in  at  least  25  per  cent 
the  patient  has  not  been  sufficiently  relieved  by  a  one-sided 
Lobectomy  to  resume  her  full  duties,  and  in  certainly  more  than 
60  per  cent  (possibly  70  or  80  per  cent)  there  remain  symp- 
toms of  overactivity  of  the  thyroid  or  thymus  or  of  both  of 
these  glands  sufficiently  pronounced  to  he  detected  by  the 
expert  clinician. 

The  results  of  my  experience  as  regards  the  cure  of  Graves' 
disease  by  one-sided  lobectomy  are  quite  at  variance  with  the 
views  of  other  surgeons. 

In  some  47  cases  in  which  the  improvement  was  altogether 
unsatisfactory  after  the  excision  of  one  lobe  the  other  was  re- 
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moved.  Of  particular  interest  to  me  has  been  the  observation, 
which  we  have  made  several  times,  that  definite  improvement 
may  not  be  observed  until  both  lobes  have  been  almost  com- 
pletely excised.  In  a  number  of  cases — all  of  them  severe — 
in  which  the  preliminary  ligation  of  three  or  four  arteries  plus 
a  single  lobectomy  was  followed  by  little  or  perhaps  inappreci- 
able benefit  the  symptoms  vanished,  almost  magically,  on  the 
removal  of  the  remaining  lobe.  I  should  explain,  paren- 
thetically, that  I  never  excise  the  entire  lobe;  a  small  slice  is 
always  left  posteriorly  to  protect  the  parathyroid  glands,  for 
the  reason  that  the  chances  are  considerable  that  the  other  side 
may  have  to  be  operated  upon.  It  is  undoubtedly  because 
surgeons  have  so  universally  confined  their  operations  to  the 
excision  of  one  lobe  plus,  perhaps,  the  ligation  of  an  artery  of 
the  other,  that  the  results  have  not  been  better  than  they  are. 
And  you  will  agree  with  me  that  it  is  rather  absurd  to  conclude 
that  if  the  excision  of  an  arbitrary  amount  of  a  gland  supposed 
to  be  chiefly  responsible  for  the  symptoms  did  not  cure  or 
relieve  them  it  would  be  useless  to  remove  more  of  the  offend- 
ing organ. 

Now  although  all  of  the  symptoms  including  the  exoph- 
thalmus may  lie  cured  by  strumectomy,  the  blood-picture  may 
remain  unchanged,  at  least  for  a  considerable  period.  We 
have,  for  example,  five  cases  in  our  wards  at  present  whose 
mononucleosis  is  as  -rent  ami  in  one  of  them  greater  than 
before  operation.  In  one  the  four  arteries  have  been  tied  and 
one  lobe  resected.  In  two  both  lobes  have  been  excised,  ami 
in  the  fourth,  a  very  serious  case,  the  inferior  arteries  were 
first  ligated.  then  the  superior  arteries  ;  next  the  right  lobe  and 
then  the  left  was  resected.  This  patient's  health  has  already 
been  almost  completely  restored  but  the  mononucleosis  is  53 
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jut  tent  (small  mononuclear  34  percent,  large  mononuclears 
19  per  cent  l,  i  peT  cent  higher  than  on  admission.* 

Baruch,  Sudeck,  Oose,  Melchoir,  Lampe  and  Lit 
other.-   would   Beem   to   nave   brought   proof   from 

clinical  observations  that  the  pathological  bl 1  chai 

Basedow's  disease  remain  uninfluenced  by  the  excision  of  the 
tin  mid  gland. 

[Dose  Btates  it  is  universally  conceded  thai  all  the  symp- 
toms of  Graves'  disease  may  disappear  after  thyroidectomy  hut 
that  the  disordered  hi l-picture  is  supposed  to  remain  un- 
changed, and  bi  nee  if  we  desire  a  hsematological  cure  we  musl 
attack,  Burgically,  the  thymus.  Another  particular  indication, 
according  to  Close,  for  the  excision  or  destruction  of  the 
thymus  is  the  fact  that  in  Graves'  disease  this  gland  is  quali- 
tatively and  i  quantitatively  altered  and  may  cause 
-  well  as  mechanical  injury  to  the  heart. 

Borchardl  a  little  mure  than  a  year  ago  reported  f  the  result 

of  his  studies  in  the  i lical  clinic  of  Lichtheim  at  Konigsb*  r: 

of  the  hi l-picture  in  diseases  of  the  endocrine  glands.     He 

examim  rraves5  disease,  ten  of  status  thymico- 

lymphaticus, five  of  simple  goitre,  fifteen  of  myxcedema  (two 
of  his  own,  and  thirteen  in  the  literature],  thirteen  of  disease 
of  the  hypophysis  (three  of  his  own,  ten  in  the  literature),  and 
disease    itwo  of  his  own.   three   in    the 

literatim'). 

Borchardt  found  that  in  all  diseases  of  the  glands  of  internal 

Becretion  there  was  in  the  great  majority  of  tie-  cases  an  in- 

n  tie'  mononuclear  cells,  especially  of  the  lymphoej  tes. 

There  was  leucopenia  in  about  half  of  the  cases,  and  approxi- 

matel]  a-  ofu  □  eosinophilia. 

m  all  diseases  of  the  thyroid,  hypophysis  and  adrenals 
status  thymico-lympbaticus  were  established  be  con- 
cludes that  the  changes  in  the  hi l-picture  are  to  he  a 

!••  a  status  lymphaticus. 

Sly  observations  do  not  permit  me  to  accept  in  toto  the  viewe 
of  dose,  Borchardt  and  the  man}  others  who  attribute  the 
lymphocytosis  t"  the  thymus.  Of  the  li  or  more  cases  above 
■  :  in.  operated  upon  during  tin-  past  20  years,  in  which  I 
found  it  necessary  to  remove  both  lobes  of  the  thj  roid  gland  in 
order  to  relieve  sufficiently  the  symptoms,  about  one-hal 
returned  within  the  past  two  years  fur  examination.  In  all 
of  tln-r.  with  perhap-  two  or  three  exceptions,  tin'  blood- 
picture  is  approximately  normal.  <>f  particular  interesl  are 
the  findings  in  a  case  at  present  in  the  hospital  operated  upon 
>  (double  thyroid  lobectomy)  enl  was 

so  ill  when  lir-t  admitted  to  the  hospital,  that   I 
some  day-  a-  tn  the  advisability  "f  performing  a  lobi 
without  the  preliminary  ligation  of  arteries.     Hit  syu 
were  predominantly  vago-tonic  hut  there  were  no  signs  of 
enlargement  of  the  thymus.    There  was  a  mononui  li 

•  These  and  many  other  cases  controvert  the  opinion  of  ■ 
who  regards  a  lymphocytosis  of  40  per  cent  as  a  contraiiei 
to  operation. 

iardt.  Cher  das  Blutbild  bel  Erkrankungen  der 
niit  Innorer  Secretion  and  seine  Bezlehungeu  sura  Statu  ' 
lymphaticus.    Dentacbee  Anliiv  f.  kiln.  Med.,  Bd.  106,  1912 


I       improvement  which  foil.  section  of  one  lobe 

unsatisfactory    thi    remaining  lobe  was  excised.     The 

l'l l-picture  was  at  the  time  only  slightly  altered  by  these 

operations  although  then'  was  marked   improvement   in  her 
general  condition. 

Now,  after  two  year-,  she  was  returned  to  the  hospital  for 
examination,  sh,.  i-  almost  restored  to  health  and  is  able  to 
perform  a!!  of  hi  c  laborious  household  duties,  she  complains 
particularlj  of  a  sense  of  pressure  behind  the  manubrium  to 
which  she  attributes  in  a  measure  her  shortness  of  breath  at 
tune-.  Percussion  and  the  \  raj  now  indicate  definitel]  an 
enlarged  thymus.  'The  blood-picture  is,  however,  normal 
i  mononucleosis  30  per  i  em  | . 

Another  patient  (Miss.  •..  C.)  ha-  just  come  on  for  re- 
examination fr Texas,  in  response  to  a  telegram  from  me. 

A  year  ago  when  admitted  to  Dr.  Barker's  service  in  the  hos- 
pital she  was  acutely  and  desperatelj  ill  and  was  promptly 
ei  red  to  the  surgical  side.  The  thyroid  arteries  were 
ligated,  two  at  a  time,  and  then,  one  after  the  other,  the 
thyroid  lobes  were  resected.  Vago-tonic  and  sympathico- 
tonic symptoms  were  about  equally   pronounced.    Thei 

extren xophthalmus  with  all  the  eye-signs.    Pulse  MO-150; 

i  olargement  of  the  heart.    Sweating,  diarrhoea,  nausea 
and  vomiting,  intestinal  gas,  had  dreams.     Dyspnoea,  vertigo 

and  very  Bevere  muscular  cramp-.    M ucleosis  51  per  cent. 

There  was  no  evidence  of  thymus  enlargement. 

Now.  after  a  year,  she  has  earned  greatly  in  weight,  is.  in 
fact,  a  little  too  fleshy.  Her.general  health  is  fairlj  good  and 
is  gradually  improving.  But  her  condition  is  not  satiafi 
Her  pulse  is  100-1  10,  she  suffers  from  dys] a  on  slight  exer- 
tion, has  verj  little  energy  and  is  greatlj  concerned  about  the 
exophthalmus  which  is  still  a  conspicuous  disfigurement.* 
The  blood-picture  is,  however,  normal  (mononuclears  28  per 

cent  ). 

From  the  facts  gleaned  at  the  autopsj  table,  from  experi- 

ni    animal-   and    ahove   all    from    the    iv-ull-    following 

primary  thymectomies  we  have  convincing  evidence  thai  the 

thymus  eland  may  play  an  important  part  in  Graves'  disease, 
ami  in  some  cases  assume  the  title  role.    Some  of  il 
puzzling  features  of  the  disease  arc  made  possible  of  interpreta- 
tion by  the  discoverj  of  the  influence  which  the  thymus  may 

exert. 

retions  of  the  tv  i  m  erned  in  I 

Auction  of  the  Basedow  picture  have  a  relationship  thi 
be  little  doubt.    The  injections  and  implantations  in  animals 
Svehle, Bircher,  Ba  er,Bi        ai     Gi    eli  demonstrate 
ivelj  that  the  thymus  and  thyroid  possess  in  common 
certain  fundamental  pli  i  ies. 

■  also  at  "oik  in  the  twi 
e  of  which  is  me  directlj  and 

times  indirectly  by  the  behavior  of  other  organs.    Thi 


•  May  26.    Within  I  patient's  ttayi 

been  treated  with  radium  and  the  X-ray.    The  Impn 
nte   man  •  lou        1  v    •  cophthalmufi 
red  ;. mi  the  pal  ■  Bl  COB  :  well. 
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few  in  this  audience  *  who  are  not  familiar  with  the  already 
famous  experiments  of  Gudernatsch.  To  tadpoles  equally 
developed,  he  fed  to  some  the  thymus  of  the  calf,  to  others  the 
thyroid  of  beeves.  As  a  result  of  the  thymus  feeding  the  tad- 
poles increased  greatly  in  size  without  differentiation  or 
change  in  form.  The  creatures  fed  with  thyroid  promptly 
put  forth  arms  and  legs  and  otherwise  rapidly  took  on  the 
features  of  the  frog.  In  the  relation  of  the  thymus  and  thy- 
roid to  the  genital  sphere  and  to  the  adrenals  we  find  indica- 
tions of  a  possible  antagonism  of  some  sort  between  the  two 
glands.  It  is  a  well-attested  fact  that  gravidity  exercises  a 
favorable  influence  upon  the  symptoms  of  Graves'  disease. 
Basedow,  himself,  made  this  observation.  This  would  seem  to 
indicate  that  in  pregnancy,  in  which  unusual  demands  are 
made  upon  the  thyroid,  an  excessive  secretion  from  this  gland 
can  be  utilized. 

Between  the  thymus  and  ovaries  there  is  experimental  evi- 
dence of  a  possible  functional  antagonism.  Thus  Paton,  Soli, 
Hose,  Vogt  and  others  have  observed  after  thymectomy  an 
increase  in  the  weight  of  the  ovaries,  and  according  to  Tandler 
and  Gross  there  is  abnormal  persistence  of  the  thymus  in 
eunuchs. 

Eppinger  f  relates  of  a  case  of  Graves'  disease  of  mild  form 
in  which  immediately  after  castration  toxic  symptoms  of 
threatening  severity  set  in.  He  states  that  in  the  literature 
(reference  not  given)  he  has  found  a  similar  case.  Of  like 
significance  probably  is  the  fact  that  during  the  climacterium 
a  mild  may  be  converted  into  a  severe  form  of  Graves'  disease. 

Four  or  five  years  ago  I  was  consulted  in  the  North  Carolina 
mountains  by  a  native  woman  (Mrs.  B.)  who  stated  that  for 
the  previous  six  months  she  had  been  able  to  swallow  nothing 
but  liquids  and  for  a  week  or  more  nothing  but  water.  She 
was  greatly  emaciated  and  so  weak  that  she  could  hardly  stand. 
She  was  confident  that  the  obstruction  was  just  behind  the 
"  Adam's  apple."  The  thyroid  and  cricoid  cartilages  were 
strikingly  prominent,  so  much  so  that  I  confidently  expected 
to  feel  a  carcinomatous  mass  back  of  the  larynx.  I  could  feel 
nothing,  however,  except  possibly  an  indefinite,  soft  mass  of 
the  presence  of  which  I  was  not  absolutely  certain.  She  refused 
to  come  to  the  hospital,  saying  that  she  preferred  to  die  at 
home.  A  year  later  I  was  surprised  to  find  her  robust  and  in 
perfect  health.  The  difficulty  in  swallowing  began  to  diminish 
soon  after  her  visit  to  me,  and  in  a  month  or  two  she  was  able  to 
take  food  of  all  kinds  as  well  as  ever.  The  relief  seemed  to 
come  quite  promptly  after  the  complete  cessation  of  the  menses. 
I  concluded  that  a  retrotracheal  or  retrocesophageal  portion  of 
thyroid  had  become  enlarged  during  the  climacterium. 

As  further  evidence  of  an  antagonism  between  the  secretions 
of  the  ovaries  and  thymus  we  may  mention  the  excessive 
lymphocytosis  which  has  been  observed  by  Klose  to  follow  the 
injection  of  Basedow-thymus  after  oophorectomy.  Klose  in- 
jected 5  cm.  of  thymus  juice  expressed  from  the  gland  of  a 


*  This  was  delivered  as  a  Harvey  Lecture  in  New  York  early 
in  1914. 

f  Eppinger.  Die  Basedowsche  Krankheit.  Handbuch  d.  Neu- 
rologie,  Bd.  IV,  Specielle  Neurologie,  III,  p.  62. 


Basedow  patient  into  a  spayed  bitch  whose  lymphocytes  after 
castration  had  risen  to  32  per  cent.  Immediately  after  the 
injection  there  developed  symptoms  of  severe  Basedow  intoxi- 
cation. Shortly  before  death,  which  occurred  one  hour  after 
the  injection,  the  lymphocyte  percentage  was  64. 

In  one  of  my  dogs  (No.  9)  which  for  16  months  had  been 
deprived  of  both  thyroid  lobes  and  all  the  parathyroids  except 
a  graft,  Dr.  McCallum  found  complete  absence  of  spermato- 
genesis. The  testis  as  a  whole  was  atrophic  and  spongy,  but 
the  interstitial  cells  of  Leydig,  although  inconspicuous  and 
perhaps  somewhat  degenerated,  were  still  present  in  abun- 
dance. 

What,  then,  is  the  relation  of  the  thymus  to  the  thyroid  in 
Graves'  disease  ?  As  stated  by  Capelle,  the  thymus  can  hardly 
be  an  "  Erfolgsorgan  "  (a  terminal  apparatus),  which  enlarges 
simply  in  response  to  a  stimulus  from  the  specific  gland.  It  is 
not  merely  antagonistic  or  compensatory  (loose  terms)  to  the 
thyroid,  for  if  so  its  excision  should  be  attended  with  an  in- 
crease of  the  Basedow-symptoms.  These  organs,  have,  however, 
some  sort  of  reciprocal  relation.  The  effect  of  excision  of  the 
thyroid  upon  the  thymus  and  of  the  latter  upon  the  former 
organ  has  not  been  definitely  determined. 

In  the  dog  (No.  9)  just  referred  to,  in  which  both  of  the 
thyroid  lobes  and  all  of  the  parathyroids  had  been  excised,  the 
thymus  was  carefully  examined  by  Dr.  McCallum,  who  at  that 
time  could  have  had  no  knowledge  of  its  possible  importance 
in  Graves'  disease.    His  report  is  as  follows : 

There  is  quite  abundant  thymus  tissue.  In  the  thymus  there 
are  some  cysts,  one  of  them  quite  large  and  lined  by  ciliated 
epithelium.  Ciliated  cavities  of  small  size  are  found  quite  fre- 
quently through  the  tissue.  I  do  not  see  any  Hassall's  bodies 
unless  these  might  represent  them.  The  thymus  is  not  in  the 
acme  of  its  development,  but  has  undergone  a  certain  amount  of 
atrophy. 

Tatum  found  that  the  thymus  of  rabbits  atrophied  after 
excision  of  the  thyroid. 

As  to  the  effect  upon  the  thyroid  of  total  excision  of  the 
thymus  there  is  also  uncertainty.  The  histological  picture 
presented  by  the  thyroid,  seven  months  after  total  excision  by 
Dr.  McClure  of  my  staff,  and  Dr.  Park,  Dr.  Howland's  as- 
sistant, of  the  thymus  in  a  puppy,  ret.  3  months,  seems  to  be 
identical  with  that  obtained  by  Matti  and  Klose,  and  inter- 
preted by  them  as  hyperplasia.  On  comparing  the  sections 
of  the  thyroids  of  Dr.  McClure's  dogs,  of  the  control  with  that 
of  the  thymeetomized  animal,  I  should  say  that  the  changes  in 
the  latter  indicate  overactivity.  These  changes  consist  chiefly 
in  entire  disappearance  of  the  colloid,  and  great  increase  in  the 
height  of  the  cells.  The  follicles  are  perhaps  a  little  smaller 
in  the  hyperactive  gland  than  in  the  control,  and  involutions 
are  not  conspicuous. 

One  can  hardly  be  too  cautious  in  assigning  causes  for  the 
appearances  found  in  one  gland  after  excision  of  another,  or  in 
the  remains  of  a  gland  after  the  resection  of  a  part  of  the 
same.  I  am  prompted  to  say  this  from  experiences  of  my  own. 
having  particularly  in  mind  our  efforts  to  find  the  cause  of  the 
almost  invariable  hypertrophy  of  the  thyroid  in  our  dogs  ex- 
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perimented  npon  86  years  ago  and  to  explain  its  absence  after 
identically  the  same  experiments  during  the  past  two  j 

The  pigmentation  which  has  bo  emphatically  arrested  our 
attention  in  certain  cases  of  Graves'  disease  deserves,  I  think. 
3ideration  than  it  has  hitherto  been  accorded. 
Oar  interest  in  this  symptom  has  vastly  increased  now  that 
we  believe,  I  may  say  know,  that  the  thymus  may  be  an  im- 
portant factor  in  the  disease. 

the  frequency  of  the  occurrence  of  abnormal  discolora- 
tion of  the  skin  the  statements  of  the  various  authors  do  not 
Sattler,  who  gives  the  matter  lull  consideration  in  hi> 
i  lassii  al  work  on  the  symptomatology  of  Graves'  disease,  places 
-  per  cent.    Kocher  finds  abnormal  pigmentation  of  the 
skin  onci        -         -:  Friedrich  Midler  observed  it  in  4  out  of 
5  of  the  serious  cases.     Murray  noticed  a  more  or  less  pro- 
I  pigmentation  of  the  skin  12  times  in  a  series  of  180 
--'me  who  think  that  this  symptom  rarely 
occurs.     I  have  observed  it  chiefly  in  the  instances  of  severe 
and  of  Long-standing  disease,  and  on  reviewing  the  histories 
of  my  patients  am  impressed  with  the  fact,  as  it  seems  to  me. 
that  the  pigmentation  has  been  more  frequent  in  the  vago- 
tonic type  of  the  d  - 

This  observation  accords  with  what  might  be  expected  from 
animal  experimentation  and  from  the  relation  which  has  been 
■!  by  pathologists  and  clinicians  of  the  thymus  to  the 
adrenals  in  status  thymicolymphaticus  and  in  Addison's  dis- 
ease. I  lr.  Samuel  .1.  Crowe  of  my  staff,  finds  as  a  result  of  care- 
ful search  of  the  records  of  the  pathological  department 
Johns  Hopkins  Hospital  that  in  all  the  cases  of  status  thymico- 
lymphaticus there  i-  a  note  to  the  effect  thai  the  adrenals  were 
atrophied,  and  that  in  Addison's  disease  hypertrophy  of  the 
thymus  is  almost  invariably  recorded. 

el  and  Calogero  and  Matzoukis  found  thai  excision  of 
the  adrenal-  was  followed  by  hypertrophy  of  the  th\  mu 
Matt i  and.  I  think.  rXlose  noted  enlargement  of  the  ■<■ 
after  thymectomy.     Wastenson  states  that  involution 
thymus  may  occur  in  consequence  of  the  injection  of  the 
of  the  medulla  and  cortex  of  the  adrenal-.     I '  extract 

of  the  medulla  alone  might  have  produced  similar  results,  for 
Matt i  states  that  it  is  the  medullary  portion  of  the  adrenals 
which  hypertrophies  in  dogs  deprived  of  the  thymus  gland. 
Matt i  found,  further,  in  his  own  laboratory  an  indin 

finnation  of  the  above utioned  experimental  data  in  that  two 

animals  with  strikingly  nn unced  thymus-hyperplasia 

m  of  the  spleen  showed  an  extraordinary  diminu- 
tion   in    the    amount    of   adrenal-medulla.      In    tin-    ci 
between  the  thymus  and  adrenal  glands  d< 
influi  ■  lied. 

Primary  thyme  |  omplicated 

mectomy,  and  secondary  thymectomii 

m  of  both  lobes  of  the  thyroid  would 

operations  of  choice  for  th sean  bang  for  the  essei 

Basedow  thymus.    The  combined  operation  would  be 
by  them  as  much  as  possible  until  it  became  more  definitely 
known  how  profoundly  and  in  what   particulars  the  thymus 
may  influence  the  disease.    The  excision  ot 


pieee  of  either  -land  for  mien  -animation,  in  the 

course  of  operation  upon  the  other,  might  vitiate  the  ■ 
ment.    For  example,  in  our  case  '.'  (boy  sat.  13)  the  re 

ortion  of  thymus  hardly  larger  than  one's  thumb  was 
followed  hy  almost  i  ilief  of  the  sympto 

a  return  of  the  blood-picture  t rmal     symptoms  which 

would  be  considen  rather  than  th]  roto 

We  are  debating  what  should  be  'lone  in  a  case  desperately  ill 
in  which  there  are  reasons  for  believing  that  the  thymus  is 
enlarged.  Should  we  Erst  ligate  the  thyroid  arteries  at  one 
or  more  operation-  or  pel' form  primarily  a  thymectomy?  *  The 
ligation  of  one  and  perhaps  even  of  two  art  i  ssof  a  pro- 

c ling  than  the  excision  or  resection  of  the  thymus,  but  is  it 

sible  that  the  removal  of  a  pan  of  the  -land  the  i v 

■  sible  Tor  the  disease  might  be  better  with- 
stood hy  the  patient  than  an  operatic  de  upon 
the  other?  In  our  Case  I.  for  example,  the  ligations  of  the 
inferior  thyroid  arteries  wen  followed  by  very  little  < 
and  by  great  improvement  in  the  general  condition  of  the 
patient.  Would  it  not  have  been  better,  we  are 
selves,  to  have  performed  a  thymectomy  with  her  primarilj  in 
this  case,  or  in  preference  to  the  thyroid  lobectomy  which  was 
done  subsequent  to  the  Ligations?  The  patient,  you  will  recall, 
died  suddenly  one  day  after  I  i  ctomy.  These  are 
questions  to  which  further  experience  must  Lri\c  the  answer. 

I  may  -ay  that  except  in  the  instance  reported  (Case  h  we 
have  had  no  death  from  a  lobectomy  which  had  been  preceded 
by  preliminary  Ligation  of  one  or  more  of  the  thyroid  arteries. 
And  even  in  the  case  just  cited  I  am  inclined  to  think  that 
death  might  not  have  occurred  had  1  ligated  the  superior  as 
well  as  the  inferior  \e--,  I-.  I  believe  from  my  own  exp 
that,  disregarding  for  the  moment  the  question  of  thymus  re- 
section, we  have  absolute  proof  of  the  advisability  oi  ligating 
the  thyroid  arteries,  as  adi  ised  bj  Kocher,  in  the  severest  forms 
of  Graves'  disease,  indeed  in  all  cases  whet  ms  to  be 

the  slightest  ground  for  fear  H  ot  with 

stand  the  lobectomy.     M  -  have  abandoned  or  not 

practiced  preliminary  ligation  of  the  arteries,  cm 
the  repeated  operations  are  more  troublesome  to  the 
are  unpopular  with  the  patient   and 

A-  i.i  th    last  point   l  am  sure  they  an'  mistaken;  as  to  the 
■  to  !.,■  attached  t"  the  other  two.  each  must  be  In-  own 
judge. 

From  the  point  of  \  aw  of  the  research  w  ombined 

plus  thymectomy,  should,  as  I  have 
-aid.  i  i.ut  when  having  of  the 

thyroid  <  tuallj  confronted  at  the  operat 

ing  table  with  an  enlarged  thymus  I  havefeltcon 
patient' 

Th.re  i.-  much  reason  for  hope  that  radium  and  the  Roenl 
gen-ray  may  give  us  the  solution  of  tl 

:-  who  have  been  ith  th.'  X-ray 


•  May  26,  191  I.     For  the  past  two  months  we  have  t>«  n  I 
the  thymus   (.-land  of  selected  cases  of  Graves'   disease  with   the 
X-ray.     The   n    nil      will   bl    reported   later. 
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shows  remarkably  little  mononucleosis  (Klose) .  Klose,  Arella, 
Heincke,  Peters  and  others  have  shown  that  under  the  influ- 
ence of  the  X-ray  the  thymus  rapidly  undergoes  involution,  an 
involution  which  is  so  extensive  that  Klose  expressly  warns 
against  radiation  of  the  thymus  region  in  children.  The 
relative  absence  of  lymphocytosis  in  Basedow  patients  whose 
goitres  have  been  treated  with  the  X-ray  is  attributed  by  Klose 
to  the  influence  of  the  rays  upon  the  thymus.  In  a  case  re- 
ferred to  earlier  in  the  lecture  it  was  mentioned  that  two 
nodules,  remains  of  the  thyroid  isthmus  vanished  promptly 
after  prolonged  exposure  of  the  thymus  to  1300  mg.  of  radium. 
The  gradual  enlargement  of  these  nodules  had  caused  the 
patient  great  anxiety,  and  she  was  the  first  to  notice  that  they 
had  disappeared.    Furthermore,  she  no  longer  experienced  the 


feeling  of  oppression  behind  the  sternum  which  had  been  a 
source  of  constant  annoyance  and  occasionally  of  distress. 

I  have  touched  my  subject  only  very  lightly  at  some  of  the 
higher  points.  Hardly  enough  has  been  said  even  to  make 
it  clear  that  an  enormous  amount  of  work  underlies  the  facts 
which  we  at  present  possess.  It  must  be  evident  to  everyone, 
however,  that  there  reigns  the  greatest  confusion  on  the  subject 
of  the  function  of  the  glands  of  internal  secretion. 

Fortunately  the  ardor  for  research  on  our,  globe  is  not  dimin- 
ished by  the  conviction  that  we  are  laboring  in  the  wake  of 
workers  infinite  in  numbers  on  countless  worlds  who  have 
carried  their  investigations  millions  of  years  beyond  the  stage 
reached  by  us,  and  are  rapidly  progressing  towards  an  ultimate 
solution  which  may  never  be  reached. 


A  SUMMARY  OF  STUDIES  OF  LOCO- WEED  DISEASE  OF  SHEEP.1 

By  Harry  T.  Marshall,  A.  B.,  M.  D.,  Charlottesville,  Va. 


Eleven  years  ago,  during  the  summer  of  1903, 1  was  engaged 
by  the  United  States  Department  of  Agriculture  to  investi- 
gate loco-weed  disease  in  Montana,  and  I  continued  this  study 
during  the  summer  of  1004.  The  data  thus  obtained  were 
worked  up  into  two  reports  to  the  Department  of  Agriculture 
submitted  in  1904  and  in  the  spring  of  1906.  A  more  com- 
plete technical  report  was  also  submitted  to  the  Department. 
The  reports  have  not  been  published  by  the  Department,  and 
recently  Secretary  Houston  has  given  me  permisson  to  publish 
elsewhere.  The  full  details  of  my  studies  will  soon  be  pub- 
lished in  the  Bulletin  of  the  Philosophical  Society  of  the  Uni- 
versity of  Virginia,  Vol.  I.  In  this  article  I  shall  give  a  brief 
review  of  my  detailed  report. 

Widely  spread  over  the  western  ranges  from  Canada  to 
Mexico  and  from  Kansas  to  California  are  many  plants  called 
loco-weeds.  The  plants  properly  called  loco-weeds  conform  to 
two  or  three  main  types,  all  of  which  are  members  of  the  family 
Leguminosse.  These  plants  are  hardy;  bloom  luxuriantly  in 
the  early  summer  and  maintain  themselves  even  where  the  soil 
is  very  poor,  being  most  abundant,  probably,  in  the  higher 
plains  and  foothills  east  of  the  Rockies  though  not  limited  to 
tli is  locality. 

According  to  popular  opinion,  animals  which  feed  upon 
these  plants  are  attacked  in  the  most  remarkable  way.  They 
become  crazy,  hence  the  name  "loco"  or  "crazy"  disease; 
they  are  affected  by  the  most  peculiar  mental  and  nervous 
symptoms;  they  become  drug  fiends,  in  that  they  want  little 
else  than  the  loco-weed  to  eat;  they  sooner  or  later  emaciate 
and  die  from  exhaustion  or  intercurrent  disease.  The  Length 
of  I  In'  disease  is  not  clearly  described  and  many  of  the  symp- 
toms are  extremely  vague.  Animals  are  supposed  to  teach 
one  another  the  habit  of  eating  loco-weed  ami  often  the  disease 
will  go  through  an  entire  herd  or  flock.  The  disease  entered 
the  United  States  from  Mexico  m  the  early  stock-raising  days 
of  the  west  and  gradually  swept  north  and  now  it  is  found  as 


1  Published  by  permission  of  the  Secretary  of  Agriculture. 


far  north  as  Montana.  The  losses  resulting  from  it  are  sup- 
posed to  be  perfectly  enormous,  partly  directly  by  death,  but 
to  a  greater  extent  from  the  depreciation  of  the  animals  which 
are  supposed  rarely  to  recover. 

Experimental  studies  upon  the  loco-weed  and  feeding  experi- 
ineiits  have  given  the  most  contradictory  results,  but  it  is  safe 
to  say  that  no  one  has  succeeded  in  definitely  identifying  any 
poisonous  principle,  inherent  in  the  loco-weed,  and  capable  of 
producing  the  symptoms  popularly  associated  with  loco  disease. 

My  studies  were  confined  to  the  locoed  sheep  of  Montana. 
Other  locoed  animals  could  not  be  obtained  for  study  even 
after  extended  search  for  them.  Most  exhaustive  inquiries 
were  made  of  stock  raisers  concerning  various  aspects  of  the 
symptoms,  the  etiology  and  course  of  the  disease.  These  in- 
quiries alone  served  to  show  that  stock  raisers  had  not  a  single 
clear  cut  disease  in  mind  in  describing  loco  disease;  the  de- 
scription of  one  stockman  not  tallying  with  that  of  another. 
It  appeared  probable  from  studying  asa  composite  picture  the 
information  thus  obtained  that  loco  disease  was  something  in 
the  nature  of  an  infectious  process  or  at  least  that  it  was 
communicable,  and  that  it  attacked  especially  the  younger  and 
weaker  animals  and  prevailed  more  particularly  over  ranges 
and  feedings  grounds  which  had  been  in  use  for  ten  or  more 
years. 

An  important  part  of  my  work  consisted  in  inspecting 
flocks  of  sheep  suffering  from  loco  disease  and  in  examining 
in  detail  the  most  typical  cases  of  severe  loco  selected  from 
these  (locks.  Detailed  autopsies  were  performed  upon  the 
selected  animals  after  the  symptoms  had  been  studied  as  care- 
fully as  possible.  The  autopsy  tissues  were  studied  micro- 
scopically. It  was  hoped  that  these  studies  would  establish 
postively  the  symptoms  of  loco-weed  poisoning,  and  would 
reveal  any  anatomic  changes  resulting  in  animals  which  were 
victims  of  the  locoweed. 

It  soon  become  evident  that  the  "  locoed  "  sheep  from  differ- 
ent Hocks  were  not  affected  by  the  same  disease.  One  flock, 
for  example,  presented  emaciation  and  weakness  as  the  chief 
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symptoms,  and  at  autopsy  these  sheep  were  found  to  be  heavily 

!  with  ;i  tapework  of  the  liver,  "  Thysanosoma  actin- 
\  second  group  of  sheep  which  were  suppose 
typical  locoes  were  overcome  with  bronchitis  and  resp 

ss.  Iii  these  cases  lung  worms  and  pneumonias  were  very 
common.  A  third  group  of  sheep  whose  behavior  was  regarded 
a-  most  typical  of  locoed  animals  were  found  to  be  suffering 
from  nasal  and  respiratory  difficulties  which  were  'I' 

proved  to  be  associated  with  severe  sheep  fly  Lnfecti i 

ovts).    A  few  cither  forms  of  parasite  were  encountered  but  the 
above  mentioned  were  the  most  significant.     In  addition  to 

fections  it  became  clear  from  inspection  and  from  care- 
ful inquiry  of  the  stock  raisers  themselves  that  the  sheep  in 
Montana,  generally  speaking,  were  insufficiently  nourished. 
The  rat  ed  over  so  frequently  that  the  gras 

not  have  a  chance-  to  attain  a  -cod  growth  in  the  intervals 
between  grazings;  the  flocks  are  too  large  for  the  available 
grazing  grounds,  while  the  grazing  grounds  are  becoming  cur- 
tailed  a-  more  and  more  open  range  is  fenced  in.  Moreover 
in  a  large  lloek  the  delicate  Bheep  bave  little  chance  to 
good  nourishment  as  they  are  crowded  into  the  background  Icy 
the  stronger  sheep. 

A  most  careful  study  of  the  sheep  failed  to  reveal  anything 
in  the  least  distinctive  of  the  hypothetical  lo<  g  either 

clinically  or  anatomically.    The  locoed  sheep  presented  no!  a 
uniform  picture  a-  -■-.  bul  varied  appearances 

as   from  different   < i i— •*;»—'■— .  any   of  which   may  he  called    loco 

by  the  ranchmen.  The  abnormalities  observed  in  the 
selected  Bpei  imens  which  I  studied  could  he  completely  and 
satisfactorily  accounted  for  by  the  evidence  presented  of  under- 
feeding  and    parasitic-    infection.      M  few    very    ill 

ediich  were  regarded  by  the  ranchmen  as  typical  ex- 
amples - -I  disease,  were  kepi  under  observa- 
tion, and  exhibited  a  distinct  distaste  for  the  loco-weed.  Al 
autopsy  thej  wen-  found  to  be  emaciated,  and  tic  be  infested 

with  parasites.     I  therefore  c hided  thai  the  animals 

I  had  observed,  although  called  locoed  sheep  by  expert  western 

rancher-,  did  Dol  owe  their  condition  to  loco-weed  po 

hut  were,  in  fact,  >  samples  of  poorly  nourished  sheep,  usually 

suffering  fr parasitic  infection. 

During  1904,  in  addition  to  continuing  the  examination  of 
.  hi  experiment  was  carried  out  of  rather  an  elabo- 

ture  in  an  attempl  t<>  produce  pure  loco  dia 

ing  them  upon  loco-Heed.    A  trad  of  public  lai 
which  the  1 -w I,  .1  i  Hook. )    R 

■■  abundant,  and  where  no  other  poisonous  plant  could 
■  I  in  and  di\ ided  into  several  l"'-. 

lambs,    ewes    ami    yeai  ted    from    a 

healthy  looking  flock  and  were  dosed  thoroughly  with 
ami  ir.  -I  them  of  parasites.    Thej  wi 

divided  inl vera!  groups  and  placed  in  ■■ 


■The  diseases  produced  in  sheep  by   Thysanotcm 
formed  the  subject  of  a  paper  presented  by  me  before  the  Associa- 
tion of  American  Pathologists  ami   Bacteriologists  in  April,  1912, 
in  which   I   described  a  new  form  of  biliary  hapatitis  dm 
fection  with  this  tapeworm. 


The  sheep  in  sonic  corral-  wen   not  allowed  to  cat  loco-w 1. 

hut  were  fed  abundantly  with  alfalfa  hay.  A  second  -roup 
en  only  one-half  rations  of  alfalfa  hay.  hut  no  loco- 
weed.  A  third  -roup  were  given  nc.  alfalfa  hay.  hut  plenty  of 
loco-weed.  A  fourth  group  were  given  one-half  rati 
alfalfa  hay  and  plenty  of  loco-weed.  Another  -roup  were 
given  plentiful  ration-  of  alfalfa  hay  and  were  also  allowed  to 
feed  freely  on  loco-weed.  The  experiment  was  continued  from 
July  15  to  September  6,  L904,  5!  days.  The  details  of  this 
experiment  arc  recorded  elsewhere.  It  will  sutlice  to  sum- 
marize the  results  here. 

[t  appeared  that  the  healthy  sheep  did  not  cat  the  Lo< 
if  tln-\  could  c-a-ily  obtain  a  plentiful  supply  of  green  forage, 
hut  it  was  easy  tic  force  them  to  adopt  a  loco-weed  diet  by 
reducing  their  food,  or  by  reducing  available  green  forage, 
even  when  the  animal  was  given  a  plentiful  supply  of  cut 
alfalfa  hay.  When  once  the  animal  had  started  to  eat  the  loco- 
weed,  hi  no  instance  did  it  appear  to  oat  it  to  tin-  exclusion  of 

other  food,  although  the  animals  may  eat  rather  more  of  1 

weed  than  of  an\  other  single  plant  and  may  show  rather  a 
preference  for  it.  In  no  instance  did  an  animal  eating  the 
loco  weed  exhibit  any  characteristic  symptoms. 

The  animals  which  were  not  given  alfalfa  bul  wen 

to  feed  on  the  loco-Weed  and  the  small  amount  of  othei 

in  the  corral  suffered  markedly  from  starvation.    It  was  clear 

that  this  was  no  sp  t  of  the  1 

animals  receiving  abundant  alfalfa  and  at--  indantrj 

of  loco-weed  kept  in  much  better  condition  and  gained  more 
in  weigh!  than  those  animals  receiving  only  alfalfa  and  not 

eating  loco-w I.    In  other  word-  it  appeared  from  this  experi- 

tal  alfalfa  and  loco-weed  i-  a  better  f I  for  sheep  than 

alfalfa  alone  and  moreover  n  appeared  that  loco-weed  alone 

doe-  not  keep  the  animal  in  a  - 1  -talc  of  nutrition. 

Several  other  interesting  points  were  indicated  by  this  ex- 
periment.    The  sheep  were  divided  into  set-,  some  of  which 
ed  salt   regularly  and  others  did  not   reci 

during  th arse  of  tin-  expi  rimi  at.     Strangelj  enough  the 

animals  which  received  salt  gained  less  in  weigh!  than  those 

which  were  unsalted,  and  an -  the  animals  «  hich  losl  weight 

salted   losl    less  weigh!   than  the  salted  animal-.     The 
young  animal-  were  more  severely  affected  b]  tin-  insufficient 

diet  than  the  adult  sheep. 

-    tin-  course  of   tl xperimenl   sheep   fly 

(Myiosis),  at1 1  all  1 

in  it-  effects  upon  th,-  starved  animals  while  the-  better  nour- 
ished   -  escaped   with   little  damage,  the  sheep  receiving 

alfalfa  and   locO-V  -  than  an\   other-. 

The  outcome  of  tin-  exper i!   was  to  convince  me  that 

none  of  tin-  abnormalitii  red  in  the  sheep  which  I 

had  studied  could  in-  attributed  to  the  pois  of  the 

loco-weed.     S'one  of  m\  sheep  gave  the  si 

1  in  the 

other   hand    tin-   experiment    Beemed    t nfirm    tin 

advanced  in  1 903  that  the  anim 

Btarvatioi  ed    with   one    n p>  irasitic 

infection. 
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My  conclusions  are  at  variance  with  the  opinion  held  by 
members  of  the  United  States  Department  of  Agriculture  and 
further  experiments  have  subsequently  been  conducted  on  the 
most  elaborate  scale  by  Crawford  and  Marsh.  Crawford's 
work  which  led  to  the  conclusion  that  the  symptoms  of  loco 
disease  are  due  to  barium  poisoning  was  soon  upset  by  a  publi- 
cation by  Alsberg  and  Black  from  the  Department  of  Agri- 
culture. Marsh's  work  is  hitherto  the  last  word  from  the 
Department  on  the  subject  of  loco  disease.  I  have  gone  most 
carefully  and  painstakingly  over  the  available  reports  from 
Marsh  and  his  colleagues  and  find  that  the  several  reports  con- 
tain perplexing  contradictions,  and  are  lacking  in  important 
scientific  details  which  it  is  necessary  for  Marsh  to  supply 
before  his  conclusions  can  be  accepted.  So  far  as  I  can  make 
out  from  a  careful  study.  Marsh  claims  that  he  has  been  able 
to  produce  with  regularity,  definite  and  fatal  forms  of  poison- 
ing in  sheep,  horses,  and  cattle  by  feeding  them  for  a  long 
time  on  loco-weed.  Very  few  of  his  animals  developed  symp- 
toms of  locoism  until  they  had  been  feeding  on  loco-weed 
longer  than  had  my  experimental  sheep.  He  claims  that  there 
are  definite  and  diagnostic  symptoms  which  can  be  easily 
recognized  when  once  they  have  been  seen,  and  moreover — 
which  is  even  more  important,  he  claims  that  there  are  diag- 
nostic anatomic  changes  in  the  animals  which  have  died  of 
loco  poisoning.  These  anatomic  changes  consist  essentially 
in  ulceration  and  congestion  of  the  stomach  of  horses  or  of  the 
fourth  stomach  of  sheep  and  cattle;  of  pronounced  anemia; 
and  of  what  are  spoken  of  as  serous  collections  around  the 
heart  and  around  the  spinal  canal  outside  of  the  dura  mater. 
In  the  latter  situation  the  so-called  serous  collections  are 
frequently  found  in  a  state  of  organization.  In  addition  there 
are  frequently  hemorrhages  into  the  ventricles  of  the  brain. 
In  my  more  elaborate  report  I  have  analyzed  carefully  the 
writings  of  Marsh  and  have  come  to  the  conclusion  that  Marsh 
has  by  no  means  established  the  fact  that  the  conditions  he 
describes  are  due  to  loco-weed,  and  that  up  to  the  present  time 
his  work  must  be  taken  as  a  further  substantiation  of  my 
claim  that  "  loco  disease  "  is  not  a  clinical  entity,  because  he 
has  added  one  more  to  the  list  of  diseases  which  go  by  the  name 
of  "  loco-weed  disease."    Until  Marsh  gives  definite  and  con- 


clusive reports  upon  the  nature  of  these  remarkable  spinal 
coagula  and  definitely  excludes  the  possibilities  of  spinal 
meningitis  and  meningoencephalitis,  and  until  he  fulfils  other 
necessary  requirements  it  cannot  fairly  be  claimed  that  he  has 
established  loco-weed  disease  either  as  a  clinical  or  as  a  patho- 
logic entity. 

The  situation  as  it  now  stands  is  about  this :  The  western 
ranchmen  have  for  years  been  suffering  heavy  losses  which 
have  been  attributed  to  the  poisonous  action  of  the  loco-weed. 

The  Department  of  Agriculture,  through  Marsh's  publica- 
tions, has  adopted  the  view  that  the  ranchmen  are  correct  in 
imputing  their  heavy  losses  to  the  loco-weed.  Marsh  urges 
the  launching  of  a  very  expensive  campaign  against  the  loco- 
weed,  with  the  object  of  eradicating  it,  a  campaign  for  which 
I  can  find  no  reasonable  justification. 

My  investigations  have  convinced  me  that  there  are  several 
diseases  of  western  livestock  masquerading  under  the  general 
name  "  loco  disease."  One  hundred  per  cent  of  the  severely 
"  locoed "  sheep  which  I  studied  were  not  suffering  from 
locoism,  but  from  underfeeding  combined  with  parasitic  infec- 
tion. I  therefore  think  there  is  reason  to  be  doubtful  as  to  the 
existence  of  pure,  bona  fide  loco-weed  poisoning,  and  I  hold 
that  it  is  perfectly  certain  that  the  heavy  losses  attributed  to 
loco-weed  disease,  are  at  least  in  large  measure  due  to  other 
causes,  which  can  usually  be  ascertained  by  careful  study. 

My  investigations  have  brought  to  light  several  dangerous 
parasitic  diseases  of  western  live  stock,  and  I  have  emphasized 
the  fact  that  it  is  common  for  the  animals  to  be  distinctly 
underfed.  My  conclusions  have  received  support  during  the 
last  ten  years  through  several  publications  from  the  Bureau 
of  Animal  Industry,  dealing  with  various  parasitic  diseases 
of  western  live  stock.  A  study  of  the  literature  upon  the 
subject,  and  of  the  works  of  Marsh  and  Crawford,  and  a  review 
of  my  own  work  leads  me  to  believe  that  the  very  serious  losses 
which  occur  among  western  live  stock  raisers  demand  atten- 
tion, and  that  their  interests  can  best  be  served,  not  by  a  blind 
assault  upon  the  loco-weed,  but  by  a  vigorous  campaign 
directed  first  at  combatting  the  overstocking  of  ranches  and 
the  underfeeding  of  stock,  and  second  at  combatting  the  para- 
sitic diseases  prevalent  over  the  western  ranges. 
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(From  the  Media:!  I 

OUTLINE. 
I.  Introduction. 
II.  Synopsis  of  the  literature: 

1.  Spontaneous  occurrence  of  amoebae  in  lower  animals. 

2.  Reproduction  of  certain  clinical  features  of  amcebiasis  in 

lower  animals: 

a.  Acute  infections. 

b.  Liver  abscess. 

3.  Failure  to  reproduce  chronic  infections  with  relapses  or 

the  carrier  state  in  lower  animals. 

4.  Appearance  of  symptoms,  especially  septicemia,  which 

are  not  described  in  man. 

III.  Behavior  of  typical  strains  of  amoebae  in  animals: 

1.  Material  for  study.     Inoculation  of  six  strains  in  forty- 

seven  animals. 

2.  Reproduction   of   certain    features   occurring   in   human 

cases: 

a.  Acute  fatal  infections. 

b.  Chronic  infections  with  relapses. 

c.  Carrier  state. 

d.  Liver  abscess. 

3.  Features  in  human  cases  which  have  not  been  produced 

in  animals: 

a.  Intestinal    amebiasis    with    extensive    lesions,    but 

without  dysentery. 

b.  Rarer  complications  of  dysentery,  such  as  brain  and 

splenic  abscess. 

4.  Features  common  In  animals  which  have  not  been  de- 

scribed in  man:  septicaemia: 

a.  Relation  of  septicaemia  to  therapy. 

b.  Relation  of  septicaemia  to  cause  of  death  in  amoebic 

infections. 

IV.  Behavior  of  atypical  strains  in  animals: 

1    Atypical  features  observed  in  man: 

a.  Continuous  course  of  symptoms  without  intermission. 

b.  Absence  of  blood  from  stools. 

c.  L'nusual  morphology  of  the  amoebae. 

2.  Infection  of  ten  animals  with  three  atypical  strains  with 
reproduction  of  atypical  features. 
V.  Comparison  of  gross  pathology  in  man  and  animals: 

1.  Difference  in  distribution  of  the  lesions. 

2.  Characteristic   features  of  the  acute  and   th< 

lesions. 

3.  Behavior  of  atypical  strains. 

INTRODUCTION.* 

In  the  relationship  between  the  infectious  diseases  of  man 

and  the  lower  animal.-,  many  gradations,  in  regard  to  trans - 

missibility,  occur  between  the  extremes  of  absolute  immunit- 

and  pronounced  susceptibility.     In  one  group  wc  find  those 

-   of  man   which   the  lower  animal - 
neouslv  with  the  reproduction  of  the  typical  clinical  p 


'For  all  of  the  inoculations  directly  into  thr  lumen  of  the 
bowel,  a  laporatomy  urat  done  under  general  (tnatthetia  (ether). 
B.  A  8. 
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At  the  other  extreme  we  have  those  diseases  of  man  to  which 
all  other  species  are  not  only  naturally  insusceptible,  but  to 
which  they  remain  absolutely  refractory,  in  spite  of  all  pre- 
disposing factors  that  have  been  used  to  induce  an  infection. 
Conversely,  it  is  even  safe  to  assume  that  there  are  diseases 
which  are  absolutely  specific  for  lower  animals  and  which 
cannot  be  transmitted  to  man  under  any  ordinary  conditions. 
In  this  connection  it  has  been  found  that  experimental  amoebic 
b  ry  in  lower  animals  runs  a  course  which  is  strikingly 
similar,  even  in  the  finer  details,  to  the  rather  complex  course 
of  the  disease  as  it  occurs  spontaneously  in  man.  Indeed, 
this  similarity  is  so  great  that  the  study  of  the  disease  in  lower 
animals  is  of  direct  value  in  the  interpretation  of  the  features 
that  occur  in  man. 

SYNOPSIS  OF  THE  LITERATURE. 

The  spontaneous  occurrence  of  amoeba;  in  lower  animals  is 
fairly  common.  The  saprophytic  amoebae  of  the  limax  group 
occasionally  pass  mechanically  through  the  intestinal  tract 
when  ingested  with  food.  They  arc  of  no  interest,  however, 
except  that  they  have  occasionally  been  mistaken  in  cultures 
for  the  parasitic  entamoebas.  They  are  not  known  to  colonize 
in  the  intestinal  tract  in  any  animals,  except  possibly  in  cer- 
tain marine  fishes.1 

The  predominant  types  of  amoebae  found  in  the  lower 
animals  are  members  of  the  obligatory  parasitic,  but  non- 
pathogenic, genus  of  entamoeba;.    These  occur  in  wid< 

roups  such  as  the  mammalia  and  amphibia.     Occa- 
sionally one  finds  spontaneous  infect  and  monkeys 

with  pat  ata sbae  with  the  production  of  typical 

clinical   symptoms,   though   the   disease  apparently  does  not 
oeeiii-  epidemicallj  or  endemically  among  the  lower  animals. 

Amoebic  dysentery  has  been  produced,  in  isolated  insi 
in  a  variety  of  lower  animals,  more  especially  in  cats,  dogs, 
and  monkeys,  but  for  extensive  work,  cats  have  been  used 
almost   universally.     Some  of  the  most   important   features  of 
human  amcebiasis  thai  have  been  obtained  in  cats  are  (1) 
acutely  fatal  infections,  and  (2)  the  spontaneous  occurrence 
of  liver  abscesses    in    infected   animals.      Certain   prominent 
feature-.  1 1 ...... .    er,  have  not  be<  ■  oimals. 

Typical  chronic  infections  have  not  been  produced.     It   is 
hardly  possible  that  the  suseeptibilit  it  that 

chronic  lesions  do  nol  ha  i    timi    to  di   elop,  for  many  indi- 
viduals   are  me    of 
Craig'  and  Wenyon '  may  be  taken  a 
behavior  of  in                               In  a  comparative! 
of  animals  .1.                              did  not  develop.     The  lo       -t 


238 


JOHNS   HOPKINS  HOSPITAL   BULLETIN. 


[Xo.  "282 


duration  of  the  disease  was  four  weeks  and  the  remissions 
typical  of  the  disease  in  man  were  not  observed. 

On  the  other  hand,  certain  features  have  been  observed  in 
infected  animals  which  have  not  been  described  in  human  cases 
though  their  occurrence  in  man  is  not  improbable.     Among 
the  more  important  of  these  is  the  frequent  occurrence  of  sep- 
ticaemia in  acute  infections. 

Clinical  Course  in  Animals. — Observations  were  made  upon 
the  course  of  the  disease  in  animals  both  upon  the  first  trans- 
fer of  various  strains  from  patients  to  kittens,  and  also  after 
the  passage  of  a  strain  through  a  series  of  animals.    This  gave 
an  opportunity  to  study  the  action  of  strains  of  varying  degrees 
of  virulence:  and  of  strains  the  specificity  of  which  for  kittens 
had  been  modified  to  a  variable  degree  by  passage  through  a 
series  of  kittens.    The  following  outline  gives  a  summary  of 
the  material  on  which  the  observations  in  this  paper  are  based  : 

ANIMAL  INOCULATIONS. 

between  the  attacks,  the  animals  were  free  from  symptoms, 
the  stools  were  normal  in  gross  appearance,  and  were  fre- 
quently negative  on  microscopical  examination;  in  such  in- 
stances it  was  not  possible  to  make  a  diagnosis  of  amoebic 
infection  between  attacks.     In  two  adult  cats  a  carrier  state 
developed,   the   amoeba;  persisting  in   one   animal   for  three 
weeks,  and  in  the  other  for  two  months  without  symptoms  of 
dysentery.    These  two  terminated  in  complete  recovery.    This 
carrier  state  developed  only  after  an  acute  attack  of  dysentery 
had  occurred :  i.  e.,  there  was  no  case  in  which  animals  were 
parasitized  without  producing  clinical  symptoms,  though  no 
specific  attempts  were  made  to  obtain  such  a  result.    In  a  large 
number  of  human  infections,  Walker 5  found  that  individuals 
frequently    became    parasitized   with   E.    histolytica    and    re- 
mained carriers  over  long  periods,  but  without  the  develop- 
ment   of    symptoms.      Clinically,    such    cases    corresponded 
exactly  in  their  behavior  to  cases  of  infection  with  E.  coll.6 
A  few  conditions  have  been  described  in  man  which  have 
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not  been  reproduced  in  animals.    One  of  great  importance,  if 
substantiated,  is  the  occurrence  of  intestinal  amcebiasis,  with 
the  production  of  intestinal  lesions,  often  sufficient  to  cause 
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death,  but  without  any  symptoms  of  dysentery.     Although 
such  cases  have  been  described  in  the  literature,  we  feel  that  it 
would  be  extremely  difficult  to  establish  the  authenticity  of 
such  a  condition  on  evidence  which  is  wholly  free  from  objec- 
tion.    Xo  evidence  has  been  obtained  in  any  of  this  experi- 
mental work  in  support  of  such  a  condition.    In  the  infection 
in  cats,  dysentery  was  an  early  and  prominent  symptom.    We 
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obtained  amoebic   infections   in  guinea-pigs   in   which  a   sec- 
ondary bacterial  jieritonitis  developed  without  any  symptoms 
of  dysentery.     This,  however,  is  not  comparable  to  the  course 
of  the  fatal  cases  in  man  with  extensive  amoebic  lesions,  as 
described  by  Musgrave.' 

The  other  conditions  found  in  man  which  have  not  been 
reproduced  in  animals  may  be  classified  under  the  head  of  the 
rarer  complications  of  dysentery  depending  upon  secondary 
bacterial  invasion.    Examples  of  this  are  seen  in  the  develop- 
ment of  a  brain  abscess  and  of  a  splenic  abscess.    These  con- 
ditions occur  but  rarely  in  man  and  their  reproduction  in 
animals  would  be  of  interest  only  from  the  standpoint  of  a 
curiosity.     Indeed,  in  two  guinea-pigs  which  we  inoculated 
with  E.  histolytica,  a  peritonitis  developed  which  proved  fatal 
three  days  after  inoculation.    Examination  of  the  stools  of  the 
animals  at  the  time  of  inoculation  showed  no  amoebae.    At  the 
autopsy,  E.  histolytica  was  found  at  the  site  of  the  lesion  in 
the  bowel,  which  consisted  in  an  area  of  inflammation  without 
ulceration.    The  intestines  were  matted  together  around  this 
lesion,  and  a  bacterial  peritonitis  had  developed  which  was 
becoming  generalized.     Two  additional  guinea-pigs  were  in- 
jected with  a  bloody  mucous  stool  from  a  kitten.    One  of  these 
remained  well  and  the  other  died  of  a  bacterial  peritonitis  ten 
days  later.     In  addition  to  the  localized  inflammation  of  the 
bowel  there  was  an  area  of  definite  ulceration  and  typical 
entamoeba  were  Eound  in  the  ulcer.     However,  there  were  no 
symptoms  of  dysentery,  and  no  blood  nor  mucus  appeared  in 

the    stOOls. 
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The  infection  of  rodents  is  of  interest  in  that  they  have  no! 
been  u~«->  1  t'"r  the  experimental  study  of  amoebic  dysentery  and 

en  reported  that  they  are  insusceptible  to  infection." 
Tin'  advantage  of  using  rodents  would  be  obvious.    However, 

from  this  limited  experience  that  although  thej  a 

I  to  pathogenic  amoeba?,  yet  they  are  unsuitable  for 
experimental  work,  both  on  acconnl  of  their  marked  suscepti- 
bility to  secondary  bacterial  invasion  and  also  because  I 
not  present  typical  symptoms  of  dysentery. 

Liver  Abscess.     In  one  case,  an  extensive  liver  abscess  de- 
veloped, occupying  about  one-quarter  of  the  entire  liver.    This 
was  found  at  autopsy  in  an  animal  dying  six  and  a  half  weeks 
after  inoculation.     The  initial  dysentery  had  never  cleared 
up  completely  and  many  motile  amoebae  were  found  in  tin1 
intestine  at  the  tunc  of  death.    Motile  amoebae  were  extremelj 
abundant  in  the  lesion  in  the  liver.    Stained  smears  showed 
no  bacteria,  hut  upon  inoculation  into  nutrient  media,  a  small 
micrococcus  grew  out   in  the  majority   of  the  tubes.     This 
lesion,  strictly  speaking,  was  not  an  abscess,  but  consisted  in 
rosis  of  the  liver  with  beginning  caseation.    The 
important    feature   from   a   clinical   standpoint,   was    t) 
fluid  was  present.    Such  a  lesion  would,  of  course,  give  the 
classical  signs  of  liver  abscess,  yet  upon  exploration  no  fluid 
would  be  obtainable  by  aspiration  and  it  might  be  impi 
to  confirm  the  diagnosis  unless  one  were  fortunate  in  securing 
a  little  necrotic  tissue  in  the  aspirating  needle.    The  occur- 
rence of  extensive  necrosis  without  abscess  formal 
ready  explanation  for  the  discrepancy  which  sometimes 
between  the  physical  Bigns  and  the  findings  at  operation. 

me  prominent  feature  of  the  animal  infections  which 
apparently  has  not  been  described  in  man  is  the  frequent 
occum  aemia  in  the  acute  cases.    In  the  case  of  the 

rulenl  -train,  septicaemia  occurred  in  practically  100 
1  the  young  animal-  inoculated.  In  regard  to 
human  infections  there  is  sufficienl  evidence  to  warrant  the 
conclusion  that  septicaemia  mu-t  occur  at  least  oo 
The  bacteria]  invasions  of  the  liver  may.  of  course,  be  the 
result  ■■  mal  embolus.    In  cases  where  a 

bowel  "r  a  peritonitis  develops,  the  probability  of  a  terminal 

mia  i-  very  great.    The  rare  ain  or  -picnic 

strongly  that  a  septicaemia  of  longer  or 

shorter  duration  was  present.    Finally,  Strong  has  found  thai 

culture-  of  the  heart  hi I  taken  posl  mortem,  u 

entery  show  the  occurrence  of  secondary  invasion  l>\  bi 

In  connection  with  the  signifii  i  nstruc- 

ndition  occurred  in  one  animal.    An  acute,  fatal  attack 

followed  an  inject  on  bj  a  high  rectal  tube.     \t 

autopsy,  n   was   found  that  an  extensive  empyema  had  de- 

e  lit  side,  and  the  pericardial  - 
tended  with  yellow  purulent  fluid.    Such  a  complication  of  a 

■  ral  group  i 
which  give  a  history  of  typical  amo  bii  dj  •• 
by  e\  idi  -  -  with  suppuratio 

•  the  body,  as  in  the  lung,  the  kidney,  or  othei 
septicaemia  is  of  imports 
point-.    In  the  tir.-t  place,  it  was  not  possibli   to    i 


mentally,  that  amoebic  infection  of  the  intestine  was  capable 

ng  death  by  the  primary  action  of  the  amoebae.    Ind 1. 

the   evidence   pointed    toward    the   contrary.      Where   death 

occurred  i1  could  always  be  explai 1  by  other  factor-;  with 

one  exception,  death  was  due  to  secondary  bacterial  invasion. 
When  such  secondary  invasion  did  not  occur,  the  animals 
ally  recovered.  If  septicaemia  occurs  at  all  frequently 
in  the  acute  fatal  case-  in  man.  it  would  have  a  very  direct 
bearing,  both  upon  the  cause  of  death  of  such  cases,  and  upon 
the  explanation  of  the  inefficiency  of  emetine  therapy,  which 
Sogers1'  has  so  frequently  observed.  The  nigh  leucocytosis 
(20,000  to  30,000)  which  is  the  rule  in  such  cases  is  rather 
more  suggestive  of  a  bacterial  than  of  a  protozoan  infection. 
Behavior  of  ihr  Atypical  Strains  of  Dysentery.  Not  only 
were  the  prom i netit  features  of  dysentery  reproduced  foi 
typical  strain-,  but  two  distinctly  atypical  strains  behaved  in 
a  remarkably  similar  atypical  manner  upon  inoculation   into 

animals.    The  following  are  tl ssential  features  of  the  most 

important  case.    A  negro  ft the  West  Indies  cam.'  to  tie 

hospital  on  account  of  a  persistent  diarrhoea  which  was  suffi 
cietrt  to  incapacitate  him  for  work,  lie  was  passing  eight  to 
ten  thud  -tool-  per  day.  which  wen-  free  from  blood  and 
practically  free  from  mucus.  The  onset  of  the  intestinal 
trouble  occurred  about  ten  years  ago.  In  the  earl] 
the  disease,  the  -tool-  were  frequently  bloody.     In  the  pasl 

year  the  condition  had  been  pro  "■•■  ly,  there  !,, 

intermission    in    the    symptoms,    with    period-   of   apparent 
health,  such  as  arc  characteristic  of  amoebic  infection.    The 

'  strength  and  health  of  the  patient  were  good  notwith- 
standing the  intestinal  trouble.     Upon  physical  examination, 

a  thickening  of  the  sign I  i  ould  he  felt  through  the  abd i- 

nal  wall.     Proctoscopii    e  animation  showed  a  thickening  of 
the  rectum,  such  as  occurs  in  a  syphilil  TheWasser- 

inann  reaction  was  positive.     Dailj  examination  of  the  -to,, I 

showed  in rotis  flagellates,  and  after  a  saline  purgat 

or  two  motile  amoebae  wen    i  illy  found.     In  specimens 

with    ha  uiatoxylin.    a    lew     trophozoite-    were    found 
after  examining  31  vera!  slidt  s.    The  nucleus  of  these  h 
tinctly  different  from  that  of  the  usual  pathogenic  form-  and 
the  parasite  1  ould  not  be  identified  morphologil  allj   n 

attempt-  at  cultivation, 

ng  t,,  the  usual  technique,  over  a  period  ,,1  tin. 
were  uniformly  negative.     In  addition  to  the  2  per 
normal  alkali  which  i>  usuall)  added  to  the  media,  we  em- 
ployed \ar\  ing  p.  n  entages,  from  0  to  2  per  cent. 
of  cultivation  were  lull;,  ,  on:  rolled.     A  culture  of  limax  which 

had  not  been  transplanted  for  more  than  two  years,  w.i 

to  he  \  iable  and  grew  well  on  all  the  media  which  were  used  in 

the  attempt  at  cultivatii  baa  from  the  human  case. 

Upon   lie, ,11!.  nucha'  into  the  r, 

•1,11-.  microscopic  examination  of  the  stoo 
ipient  days  wa-  uniformly  negative.    Tin-   • 
ever,  wat 
four  days   in   both   animal-.      In   th  - 

Umax  in  kith 
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A  still  more  crucial  test  was  obtained,  for  we  were  able  to  culti- 
vate a  limax  from  the  stool  of  a  normal  kitten  which  had  not 
been  previously  inoculated  with  the  organism.  It  was  evident 
from  these  failures  at  cultivation  that  this  strain  of  amoebae, 
occurring  in  the  diarrhoeal  stools  of  the  patient,  was  not  any 
ordinary  strain  of  limax.  Accordingly,  an  inoculation  of 
stool  was  made  at  three  sites ;  namely,  into  the  caecum,  into  the 
ileum  one  foot  above  the  iliocaecal  valve,  and  into  the  stomach. 
Six  cubic  centimeters  were  used  for  each  injection.  Micro- 
scopic examination  of  the  material  used  for  inoculation  showed 
only  one  trophozoite,  after  the  examination  of  several  cover- 
slip  preparations.  Cyst-like  bodies  were  present  containing 
two  and  often  three  nuclei.* 

After  an  incubation  period  of  one  month  a  watery  diarrhoea 
developed  in  this  kitten,  accompanied  by  fair  numbers  of 
amoeba?..  This  diarrhoea  continued  without  intermission  and 
without  the  presence  of  blood  or  any  significant  amount  of 
mucus.  The  general  health  and  nutrition  of  the  animal  not 
only  remained  good,  but  its  growth  continued  rapidly  without 
any  interruption.  The  morphology  of  the  amoebae  changed 
definitely,  the  nucleus  becoming  poorer  in  chromatin,-  but 
still  remaining  very  much  richer  than  in  the  case  of  E.  his- 
tolytica or  E.  coli.f 

After  these  symptoms  had  persisted  for  two  months,  the 
animal  was  sacrificed  and  two  kittens  were  inoculated  intra- 
caecally. The  incubation  period  in  these  two  animals  was 
shortened  to  five  days  and  ten  days,  respectively;  the  injected 
material,  however,  was  much  richer  in  amoebae,  than  in  the  first 
transfer  from  the  patient.  In  the  second  passage  more  mucus 
was  present  in  the  discharges  and  occasionally  a  few  blood 
corpuscles  were  seen-  microscopically.  Transfers  were  made 
from  the  animal  with  the  longer  incubation  period  to  two 
kittens,  one  of  which  was  inoculated  by  rectal  tube  and  the 
other  intracaecally.  Only  the  second  animal  became  infected, 
the  incubation  period  being  reduced  to  three  days.  No 
attempt  was  made  to  carry  this  strain  further. 

A  second  atypical  strain  was  studied  which  corresponded 
very  closely  to  the  one  just  described.  The  patient,  who  had 
never  been  south  of  Maryland,  had  had  a  constant  watery 
diarrhoea  for  eighteen  months.  Proctoscopic  examination 
showed  several  ulcerated  points  in  the  rectum.  A  kitten  about 
half -grown  was  inoculated  intracaecally  with  the  stool  of  this 
patient,  and  after  an  incubation  period  of  one  month,  a  watery 
diarrhoea  developed,  which  persisted  with  practically  no  inter- 
mission for  one  and  a  half  months.  Numerous  amoebae  were 
found  in  the  discharges,  especially  after  purging  with  mag- 
nesium sulphate.  These  were  characterized  by  a  chromatin- 
rich  nucleus.  After  two  months  the  symptoms  had  practically 
subsided.  The  animal  was  sacrificed:  anatomically,  the  in- 
testine was  normal.    No  amoebae  were  found  in  the  mucosa. 

In  a  third  case,  a  boy  of  14  years  complained  of  a  condition 
which  anatomically  was  a  giant  colon.     The  stools  had  been 


*  In  a  single  instance,  after  the  examination  of  several  slides,  a 
four  nucleated  cyst  was  found. 

fA  full  description  of  the  changes  in  morphology  will  be  dis- 
cussed in  a  separate  communication. 


constantly  fluid  for  a  period  of  eight  years  and  frequently 
large  blood  clots  were  present.  Microscopically,  many 
flagellates  and  occasional  amoebae  were  seen.  Morphologically, 
the  trophozoites  which  were  seen  corresponded  essentially  to 
E.  li  istolytica,  except  that  there  was  somewhat  more  chromatin 
in  the  nucleus  than  one  ordinarily  sees.  Injection  into  a 
kitten  produced  an  acute  bloody  mucous  diarrhoea  of  a  few 
days'  duration,  which  terminated  promptly  in  recovery.  Fresh 
specimens  of  stools  were  not  obtained  for  examination  and  the 
amoebae,  which  were  seen,  had  evidently  undergone  degen- 
eration. 

Of  the  remaining  strains  which  were  studied,  it  may  be  said 
that  the  severity  of  the  disease  in  the  patient  was  a  sur- 
prisingly good  index  of  the  virulence  of  the  strain  of  amoebae 
for  kittens.  Thus,  chronic  cases  of  long  standing,  with  mild 
symptoms,  often  produced  an  attack  in  animals  which  was  of 
comparatively  short  duration  and  eventually  ended  in  re- 
covery. Unfortunately,  however,  any  strict  comparison  of 
the  virulence  of  various  strains  for  cats  would  be  vitiated  by 
the  widely  different  ages  of  the  animals  which  it  was  necessary 
to  use. 

The  results  with  the  atypical  strains  may  be  summarized 
as  follows : 

1.  The  incubation  period  was  much  longer  than  in  the  case 
of  typical  strains. 

2.  The  clinical  symptoms  corresponded  to  those  seen  in  the 
patient,  the  striking  feature  in  some  being  the  absence  of 
blood  from  the  stools  and  the  continuous  course  of  the  symp- 
toms without  intermission. 

3.  The  morphology  of  the  amoebae  was  atypical  both  in  the 
patients  and  in  the  animals. 

Comparison  of  Gross  Pathology  in  Both  Man  and  Animals. 
— The  pathological  lesions  in  the  animals  infected  with  typical 
strains  of  amoebae  corresponded  in  their  essential  features  to 
the  changes  that  take  place  in  man.  The  acute  and  chronic 
stages  were  comparable  to  corresponding  stages  in  human 
cases.  The  most  prominent  feature  about  the  lesions  in  cats 
was  their  rather  strict  localization  in  the  lower  fourth  of  the 
large  bowel.  This  was  true  regardless  of  the  type  of  lesion 
which  occurred.  Even  in  the  most  acute  cases  the  anatomical 
lesions  were  limited  to  the  lower  portion  of  the  rectum,  though 
in  these  cases  where  the  faecal  contents  were  replaced  by  blood 
and  mucus,  numerous  amoebae  were  found  throughout  the 
lumen  of  the  large  intestine.  Craig 1,c-  also  reports  that  he 
found  that  the  amoebic  lesions  in  cats  were  most  prominent  in 
the  rectum.  No  definite  explanation  suggested  itself  for  this 
localization  other  than  a  remarkable  specificity  of  the  amoebae. 
The  most  tangible  difference  that  could  be  noticed  between  this 
portion  and  the  middle  or  upper  parts  of  the  large  bowel  was 
the  difference  in  consistency  of  the  faecal  matter  at  the  differ- 
ent levels,  for  it  is  only  in  the  lowermost  portions  that  formed 
faeces  exist.  The  predominant  location  of  the  lesions  in  man 
is  just  the  reverse  of  this  distribution  in  cats.  Rogers,1-0-  in 
his  experience  of  twelve  years  at  Calcutta,  found  that  the  most 
frequent  location  was  just  below  the  ileocecal  valve.  Only 
in  a  small  percentage  of  cases  were  the  lesions  limited  to  the 
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rectum.     However,  in  Borne  instances,  in  which  the 
occurred  higher  in  the  bowel,  there  were  -  lesions 

in  the  rectum  and  sigmoid.* 

?.    -The  acute  lesions  which  01 
for  the  most  part  in  kittens,  consisted  in  diffuse  hyperaemia, 
on,  and  oedema  of  the  mucosa  and  submucosa,  giving 
a  granulomatous  appearance.     The  serosa  over  such 
areas  was  usually  bright  from  the  injection  of  the 
Death  took  place  before  there  was  time  Eor  the  develo 
of  any  appreciable  degree  of  ulceration. 

In  chronic  cases  multiple  ulceration  took  place.     In  sonic 
instances  healing  occurred  before  the  ulcers  had  advam  i 
far;  in  some  of  the  fatal  cases  there  was  moderate  undermining 
of  the  ulcers,  but  the  extensive  gangrene  of  the  bowel,  such  as 
occurs  in  man.  was  uot  observed. 

Patho  dons  in  Atu.  '['he  pathological 

in  tlie  atypical  cases  resembled  tin'  very  mild  lesions 
of  the  typical  strain-.  Hyp  ranua  and  congestion  with  swell 
bag  of  the  mucosa  were  well-marked  featuri  -  in  some  instance-. 
though  no  ulceration  was  observed  at  any  time.  In  the  strain 
from  the  West  Indie-,  the  cat  used  for  the  first  passage  had 
practically  healed  at  the  time  an  anatomical  examination  was 
made  and  was  essentially  in  the  stage  of  a  carrier.  Of  the  two 
■  tit-  used  ii;  •  ge,  the  gross  appearance  of  th< 

owe!  in  one  was  normal  at  autopsy:  in  the  other  it  was 
slightly  hypersemic,  ami  there  were  -mall  areas  id'  haemorrhage. 
Of  the  two  cats  used  for  the  third  passage,  the  bowel  in  one 
so  normal,  and  the  other  showed  changes  only  in  the 
lower  half  of  the  rectum,  the  characteristic  feature  being  a 
well-marked  diffuse  hypersemia.  The  two  animal-  u 
the  second  and  third  atypical  strains  did  not  -how  any  gross 
changes  in  the  bowel. 

Although  the  formation  of  ulcers  with  these  atypical 
was  not  observed,  nevertheh--.  we  are  not  inclined  to  feel  that 

titutea  a  point  of  absolute  di  '  in  the  typical 

strain-.     It  would  seem  probable  that  ulceration  i-  only  less 
common    with    the    milder    -tram-.       In    this    short    Bet 
animals  it  might  easily  have  tailed  to  appear,  for  in  the 

with  virulent  -tram-  n   was  observed   in  a  pei 
typical  form  in  only  thn  • 

BTJMMARY. 

1.  The  course  of  amoebic  dysentery  in  cat-  correspond 

al  clinical  picture  which  occurs  in  man. 

The  acute  and  chronic  form-  •  ■  ■  .  with  the  p 


•  it  is  weii  to  bear  in  mind  tin-  anatomy  <>f  the  large  bowel  In 
the  cat     It  extends  almi    I  t  tube  from  the  ileocecal 

to  the  anus.  lying  practically  in  the  mill  line 


tion  of  liver  abscess  and  the  carrier  state,  have  been  repro 
duced.  No  experimental  evidence  in  eat-  was  obtained  which 
would  suggest  the  i  of  fatal  intestinal  amcebiasis 

without  symptoms  of  dysentery.  Bare  curiosities,  such  as 
brain  and  splenic  abscess,  have  also  not  been  reported  in 
animals. 

ses   of    intestinal    amcebiasis   which   are    rem , 
atypical  occur  in  man.     Upon  reinoculation  of  these  strains 
into  lower  animals,  infection  takes  place  with  the  reproduc- 
tion of  the  ai  Hires. 

3.  Extensive  amoebic  infection  of  the  livi  :  in  one 

animal  a  nh  the  involvemi  rrl  ol  about  oni  quai  tei  oi  me  liver 
substance,  with  extensive  necroc  eation,  but  without 

the  formation  of  any  fluid.     Such  a  lesion,  occurring  in  the 
depth-  of  the  liver,  would  give  all  the  typical  clinical 
of  liver  abscess,  but  could  not  be  diagnosed  at  exploration  by 
aspiration  unless  liver  tissue,  obtained  in  the  aspirating  needle, 
were  examined. 

I.  The  a.  ute  ami  chronic  types  of  lesions  corresponded  in 
the  essentia]  features  of  their  pathology  to  human  conditions. 
The  localization  of  the  lesions,  however,  was  rather  di 
from  that  seen  in  man. 

5.  Three  of  four  guinea-pigs  inoculated  with  pathogenic 
entamoeba;,  contracted  amoebic  infection,  hut  these  animals 
proved  unsuitable  for  study  on  account  of  the  atypical  course 
of  the  disease,  ami  then-  susceptibility  to  secondary  bacterial 
infection. 

6.  Bacteria]  septicaemia  was  a  prominent  factor  in  causing 

led  animals.     There  are  several 
which  suggest  that  it  may  play  a  more  or  less  prominent  part 
in  the  course  of  the  acute  cases  occurring  spontaneously  in 
man. 

".  No  crucial  evidence  was  obtained  experimentally  that  /.'. 
histoly  i  ■  ■  a  fatal  infection  in  man  in  the 

typical  course  of  the  disease  without  the  aid  of  secondary 
bacterial  invasion. 
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IN  MEMORIAM. 

RUPERT  NORTON". 

1867-1914. 


I  knew  him  from  the  time  he  was  seven  years  old.  Shady 
Hill  was  the  paradise  of  the  boys  and  girls  of  Cambridge. 
In  front  of  the  old  house  so  dear  to  generations  of  Harvard 
students  who  have  received  the  kindly  hospitality  of  his  dis- 
tinguished father — in  front  of  the  old  house  the  land  fell  with 
a  gentle  inclination  toward  "  Norton's  Woods  " ;  and  this  little 
slope,  the  nearest  approach  to  a  hill  in  the  flatness  of  Cam- 
bridge, was  known  to  us  all  as  "Norton's  Hill" — or  "Nor- 
ton's" for  short.  "Norton's" — what  memories  of  delight 
that  name  brings !  For  there,  on  the  winter  days,  within  a 
lew  steps  of  the  front  door,  all  the  boys  and  girls  of  Old  Cam- 
bridge used  to  coast.  No  memory  of  my  youth  is  more  vivid. 
The  welcome  snow-storm;  the  laborious  watering  of  the  snow 
that  the  coast  might  be  smooth  and  hard  and  icy ;  the  rivalries 
with  sled  and  "  double-runner  " ;  the  unwelcome  thaw.  But 
above  all,  the  glories  of  coasting  by  night;  the  beauty  of  the 
crisp,  cold  moonlight  on  the  snow:  the  torches:  the  big 
double-runners;  the  older  boys  and  girls,  to  whom  we  looked 
up  with  such  awe  and  admiration — ami  envy  when  we.  poor 
youngsters,  wei'e  whisked  home  at  an  early  hour.  It  is  long 
years  ago  as  I  write,  but  it  is  still  very  near  in  my  happy 
dreams. 

At  the  bottom  of  the  hill  began  "  Norton's  Woods."  of 
refreshing  memory.  I  wonder  how  many  acres  they  covered. 
Not  so  very  many,  I  fancy:  and  to-day  they  are  in  great  part 
gone.  But  the  fine  old  trees,  the  cool  and  mysterious  shades, 
tin1  rustling  of  the  birds,  are  as  fresh  and  real  to-day  as  they 
were  forty  years  ago.  And  so  is  the  old  house,  with  its  long 
and  leafy  avenue,  and  the  kindly  face  of  its  master,  and  the 
charming  family  circle. 

It  is  with  these  scenes  and  memories  that  I  first  associate 
Rupert  Norton.  His  brother  Eliot  anil  I  used  to  pore  over 
our  stamp  collections  in  the  spring  and  fall,  and  in  the  winter 
we  shared  a  double-runner.  In  those  days  Rupert,  barely 
three  years  younger  than  we.  seemed  a  little  boy.  He  was  then, 
as  always,  quiet  and  modest  and  reserved.  Brought  up  at 
home  in  an  atmosphere  of  books  and  art  and  scholarship,  he 
entered  college  in  the  sophomore  year.  His  life  at  Harvard 
was  uneventful,  his  acquaintances  not  especially  numerous 
but  well-chosen  and  devoted  to  him.  At  the  end  of  li is  college 
course  he  had  a  severe  illness,  and  it  was  not  until  a  year  after 
his  graduation  that  he  began  the  study  of  medicine  in  tier- 
many.  There  again  our  paths  crossed,  for  at  this  time  I  also 
was  spending  a  year  in  the  laboratories  and  hospitals  of  Berlin. 
Our  work  was  different  and  we  me1  onlj  occasionally;  but 
when  I  was  taken  ill  with  diphtheria,  lie  was  at  my  side  in  a 
minute  and  was  kindness  and  consideration  itself.  Helpful, 
thoughtful,  self-effacing,  be  paid  me  all  those  little  attentions 
which  throughout  life  he  has  so  unostentatiously   sb  I 

upon  his  friends,  ami  for  which  they  feel  so  deep  a  gratitude. 


After  a  year  in  Germany  he  returned  to  the  Harvard  Medical 
School  where  he  finished  his  course  in  1892,  taking  his  degree 
in  1893,  as  was  customary  then  for  those  who  accepted  hospital 
positions.  After  some  months'  service  in  the  Children's  Hos- 
pital of  Boston,  he  came  to  The  Johns  Hopkins  Hospital  as 
assistant  resident  physician  in  the  spring  of  1893.  The  staff 
was  then  small :  undergraduate  teaching  had  not  yet  begun. 
His  associates  were  Hewetson,  Smith,  Ramsay,  Billings,  Oppen- 
heimer.  Carter,  Blumer,  Futcher,  Atkinson.  Careful,  faithful, 
thorough  in  his  work,  rather  diffident  in  manner,  he  was  not 
quick  in  making  acquaintances;  but  before  he  left  the  hospital 
he  was  dearly  loved  by  all  of  his  associates.  For  behind  the 
shy,  diffident,  rather  abrupt  manner,  were  hidden  most  lovable 
and  charming  qualities  of  mind  and  heart:  a  keen  perception: 
a  nice  sense  of  humor;  a  most  companionable,  lovable,  loyal 
nature — kindly  and  generous,  charitable  to  a  fault,  intolerant 
only  of  that  which  seemed  to  him  soft,  unmanly  or  indirect. 

In  April,  1895,  he  left  the  hospital  and  began  the  practice 
of  medicine  in  Washington — practice  which  was  not  rapid  in 
coming  to  him:  for  he  was  too  shy,  too  retiring,  too  reserved, 
and  his  peculiar  reticence  and  even  dryness  id'  manner  were  toe 
often  interpreted  as  coldness  and  lack  of  interest.  But  those 
patients  who  came  to  know  him,  and  the  colleagues  who  broke 
through  the  shell  of  shyness  and  reserve,  found  one  of  the 
warmest,  most  generous  and  kindly  hearts  that  ever  beat.  -No 
one  who  knew  Norton  failed  to  love  him. 

In  the  Spanish  War  he  enlisted  as  an  Acting  Assistant  Sur- 
geon and  served  throughout  the  campaign,  doing,  in  the  main, 
pathological  work  in  one  of  the  large  Southern  camps. 

After  this,  to  the  disappointment  of  many  of  his  friends,  he 
gave  up  his  Washington  practice  to  become  medical  director  of 
the  Parisian  office  of  a  large  American  life  insurance  com- 
pany. In  his  new  work  he  displayed  the  same  care  ami  tlmr- 
oughness  that  had  been  characteristic  of  all  his  endeavours. 
While  man)  of  us  felt  that  the  routine  of  this  position  was 
hardly  worthy  of  one  of  his  talent,  yet  in  a  way  the  situation 
had  its  advantages.  The  broad  literary  and  artistic  oppor- 
tunities of  Paris  appealed  to  him  deeply,  and  his  life  was  far 
from  empty.  Outside  of  his  work  and  other  interests,  Norton 
sought  for  and  found  opportunities  to  encourage  and  help  his 
desen  ing  fellow-countrymen  of  the  artistic  colony.  How  wise 
and  thoughtful  and  discriminating  his  generosity  was.  few  will 
ever  realize,  for  his  charity  was  known  only  to  himself. 

In  1906,  the  company  with  which  he  was  associated  aban- 

di I  its  offices  in  Paris  and  Norton  returned  to  the  United 

States  as  Acting  Superintended  of  The  Johns  Hopkins  Eos- 
pital  during  Dr.  Hurd's  long  vacation.  This  position  he 
filled  ably  and  efficiently:  and.  on  Dr.  Hurd's  return,  he  was 
appointed  Assistant  Superintendent  of  the  institution.  Here 
he  soon   made  himself  felt,  not  only   in   his  administrative 
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capacity,  but  as  a  valuable  helpmate  to  Dr.  Hurd  in  the  literary 
work  connected  with  the  position.  In  recenl  years  he  had  pub- 
lished Beveral  thoughtful  communications  on  subjects  pertain- 
ing to  hospital  management,  and  his  opinion  and  advi 
beginning  to  be  more  and.  more  widely  sought.  On  Dr.  Surd's 
retirement,  the  editorship  of  the  Bulletin  and  the  Hospital 
•  fell  on  him.  Bis  -  rvices  in  this  capacity  were  invalu- 
able. His  patience,  his  conscientiousness,  his  literary  ability, 
his  unfailing  good  taste,  were  relied  upon  by  all.  We  had 
looked  forward  longingly  for  the  day  when  we  might  have  a 
library  worthy  of  the  hospital,  in  which  Norton  might  find 
hi-  proper  position  as  director  of  the  literary  functions  of  the 
institution.     It  will  not  ho  easy  to  find  his  suco  - 

And  during  this  time  he  has  grown  into  our  hearts  as  few 

onld. 
After  long  years  of  tried  and  devoted  friendship,  Norton  was 
married  but  twelve  months  ago,  t"  Mi--  Caecelia  Hendrickson, 
of  Frederick.    No  union  could  have  been  happier  or  more  com- 

1  low  pitiful  was  its  brevity  ! 
Bow  little,  sometimes,  can  we  measure  a  man's  work  in  the 
world  by  hi-  contemporaneous  fame  or  by  the  permanent  mon- 

which  hear  his  name.  Norton  was  not  widely  known, 
and  In-  published  little:  hut  he  did  a  good  work,  and  he  leaves 
many  friend-  to  wi  has  added  something  uplifting 

and  enduring.  Only  now  that  In-  ha-  -one.  do  we  who  knew 
him  begin  to  realize  how   large  wen  osity  ami  his 

charity,  ami  how  deep  had  been  his  influence  upon  us.     Bui 

who  knew  him  well,  failed  to  realize  at  all  time-  the 
unusual  quality  of  hi-  friend-hip.  a  friendship  which 
not  only  perfect  loyalty  and  devotion  hut  other  responsibilities 
q   to  fulfil,  to  which  he  was  ever  true.     He  who  was 

with  his  friendship  never  failed  to  receive,   v. 

led.  the  kindly  and  just  ami  direct  word  of  warning  or 
criticism  bo  hard  to  give  hut  go  wisely  and  simply  and  consid- 
erately offered.     His  friend-'  honour  and  reputation  " 
dear  to  him  a-  his  own.    For  these  friend-,  and  they  were  many. 

•  ■iie  a  noble  and  a  lasting  work.    Bis  memory  will  for- 

-t  in  their  hearts,  and  through  their  better  lives  his 
influence  will  long  endure. 

When  \se  look  hack  up  r,  we  -hall  remember  his 

simplicity,  his  modesty,  his  upright,  uncompromising  honest) 
of  purpose  and  word  and  practice,  hi-  delicate  charm  of  mind, 
hi-  varied  attainments  and  interests  and  abilities,  hi-  faithful 
work  in  man;.  all  we  -hall  remember  the 

iut\  of  In-  friendship. 

Willi  \m  S.  'I'm 


hi:,  otto  gustaf  r  vmsay. 

The  Faculty  of  the  Yale  Medical  School  place- , 
this  minute  concerning  l>r.  Otl  unsay,  wh  - 

took  place  on  Friday,  June  1'.'.  191  I. 

<>tto  Gustaf  Ramsay  re.  eived  the  • 
cine  from  the  University  of  Virginia  in     • 

twenty.     During  the  latter  pari  of  L890  and  tl arly 

1891  he  spent  some  time  in  postgraduate  work  .\'  tl  1   I 


of  Physicians  and  Surgeons,  Nevi  York.     In  the  fall 

he  worked  in  the  medical  dispensar  Ibhns  Hopkins 

Hospital,  and  in  the  summer  of  1892  esident  at  the 

Garrett  Children's  Bospital.     In  the  fall  of  1892  he 

The  Johns  Bopkins  Bospital  as  an  interne  on  Pro 

staff,  and  served  iii  this  capacity  for  eighteen  months.    Be  then 

■  i  an  appointment  on  the  Gynei 
Lessor  Boward  Kelly,  but  left  inthi 
of  Dr.   Kelly'-  private  hospital,  which  position  he  hi 
about  a  year.     During  1895  and  1896  he  spent  a  year 
many,  working  with  Ziegler  in  Freiburg  and  visiting  the  impor- 
tant clinics.     From  the  fall  of  1896  till  L898  he  was  on   Dr. 
Kelly's  staff  again,  part  of  the  time  as  resident.    Be  left  the 
hospital  in  1898,  but  continued  his  work  with  the  department 
as  Instructor  in  Gynecology.    Be  came  to  Vale  in  L900 
feasor  of  Obstetrics  and  Gynecology,  which  position  he  held 

until  his  death. 

•  •tto  Ramsay  was  a  man  of  strong  personal  charm.  Be  was 
by  nature  genial  and  sympathetic,  and  inspired  in  his  col- 
ts and  his  patients  a  real  and  lasting  affec- 
tion. Bis  personality,  his  great  natural  ability  and  his 
training  in  his  chosen  field,  all  served  to  make  him  what  he 
was:  a  successful  teacher,  a  thorough  practitioner,  and  a  man 
w  hose  sympathies  were  always  enlisted  in  the  cause  of  ti 
ideal-  of  his  profession.  With  all  this,  he  was  extremely  mod- 
est and  unassuming.  In  his  early  professional  life  he  found 
time  to  contribute  to  the  literature  of  his  specialty;  but  in  his 
later  years  he  was  so  driven  bj  the  e\ad  ions  of  a  large  practice 
that  he  seldom  wrote,  a  fact  which  he  uot  infrequently  men- 
tioned with  regret.  Through  all  the  Btrenuous  years  which 
marked  the  close  of  his  career  he  still,  however,  retained  his 
academic  sympatl 

Those  of  us  on  the  Faculty  who  v.  ted  with  him 

will  always  look  hack  on  his  useful  and  honorable  career  with 
the  feeling  that  it  was  indeed  a  pleasure  ami  a  profit  to  have 

1 :iated  w  ith  such  a  man. 

(Signed  1     W.  II.  Caem  mi. 
II.  11.  Fi  1:1:1-. 
Gi  0BG1    Bi  1  u  1 1:. 

1  'ommitlee. 
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PROCEEDINGS  OF  SOCIETIES. 


JOHNS    HOPKINS    HISTORICAL    CLUB. 

Special  Meeting,  May  26,  1918,  in  Memory  of  Dr.  John  Shaw 


The  meeting  was  called  to  order  by  the  president  of  the 
club,  Dr.  Henry  Barton  Jacobs,  who  spoke  as  follows :  This 
meeting  has  been  called  as  a  special  meeting  of  the  Historical 
Club,  so  that  we  here  may  join  with  other  parts  of  the  country 
in  paying  tribute  to  one  whose  influence  has  been  so  pre- 
eminent in  this  institution.  In  the  beginning,  his  voice  and 
his  influence  were  most  material  in  forming  this  hospital,  and 
so  as  a  tribute  to  him,  we  have  met  this  evening.  Dr.  Hurd  will 
open  the  exercises. 

Dr.  Hurd:  I  have  always  regretted  keenly  that  I  did  not 
make  memoranda  in  order  to  preserve  in  detail  many  interest- 
ing reminiscences  which  Dr.  Billings  from  time  to  time  gave 
of  his  early  life. 

He  once  informed  me  that  he  came  of  Xew  England  stock 
and  that  his  parents  were  pioneers  at  the  West;  he  being  born 
in  Indiana.  I  have  an  impression  that  his  family  removed 
soon  after  to  Ohio,  and  I  know  from  many  things  which  he 
said  that  his  early  life  was  one  of  hardship,  privation  and  con- 
siderable struggle. 

He  worked  his  way  through  college  and  later  gave  many 
interesting  details  concerning  the  privations  which  he  endured. 
On  one  occasion,  owing  to  a  change  in  text-books — when  lie 
found  himself  under  the  necessity  of  spending,  what  seemed 
to  him,  a  large  sum  for  new  text-books,  an  expenditure  which 
had  not  been  foreseen — he  debated  whether  he  should  sell  his 
overcoat  or  his  undercoat,  and  finally  parted  with  the  latter, 
and  wore  his  overcoat  instead.  The  arrangement  proved  a 
judicious  one  until  the  warm  weather  of  summer  came,  when 
he  experienced  more  or  less  inconvenience  from  the  heavy 
garment,  and  its  manifest  lack  of  suitability  to  summer  wear. 

He  also  spoke  of  the  extremely  plain  fare  which  he  prepared 
himself,  generally  cornmeal  mush  and  milk  (oatmeal  not 
being  then  in  fashion),  and  what  he  called  "papered"  eggs. 
He  used  to  describe  with  considerable  humor  the  details  of 
cooking  an  egg  upon  the  top  of  the  stove  upon  a  sheet  of  paper. 
The  egg,  if  carefully  watched,  could  be  relied  upon  to  cook 
sufficiently  before  the  paper  burned  through;  if,  however,  the 
cook  became  absorbed  in  literary  matters  or  his  attention  was 
diverted,  there  was  always  danger  that  the  paper  would  burn 
through  and  the  egg  would  be  spoiled.  He  always  claimed  that 
he  attained  great  success  in  thus  cooking  an  egg,  and  learned 
to  do  it  to  perfection. 

In  an  address  which  he  delivered  at  a  commencement  at 
Miami  University,  Oxford,  0.,  he  gave  interesting  details 
of  his  college  life.  His  education  seems  to  have  been  largelj 
acquired  by  himself,  and  was  not  due  to  any  great  advantages 
for  study  or  to  special  scholarly  surroundings.  He  learned  to 
use  books,  and  to  acquire  knowledge.  I  know  little  or  nothing 
of  his  medical  school  education,  or  of  his  hospital  experience, 
prior  to  entering  the  army,  and  must  leave  these  matters  to 


others.  Others  also  will  probably  give  details  as  to  his  army 
life  and  his  work  as  a  bibliographer  and  sanitarian. 

I  am  asked  to  say  something  of  his  services  to  the  Johns 
Hopkins  Hospital  in  its  plan  and  construction.  I  have  always 
believed  that  his  most  eminent  services  to  the  public  were 
associated  with  the  plans,  construction  and  organization  of  the 
Johns  Hopkins  Hospital.  I  have  recently  had  occasion  to  look 
over  the  series  of  five  essays  prepared  for  the  information  of 
the  trustees  of  the  hospital  at  the  suggestion  of  Dr.  Billings, 
and  afterwards  edited  by  him.  These  essays  were  written  by 
Dr.  Norton  Folsom,  at  that  time  superintendent  of  the  Massa- 
chusetts General  Hospital,  and  an  able  hospital  planner;  Dr. 
Jos.  Jones,  of  New  Orleans,  who  had  much  experience  as  a 
sanitarian,  medical  writer  and  active  hospital  manager  upon 
the  Confederate  side  during  the  late  Civil  War;  Dr.  Caspar 
Morris,  a  retired  Quaker  physician  of  Philadelphia,  whose 
work  had  been  largely  in  diseases  of  children ;  Dr.  Stephen 
Smith,  still  living  at  the  advanced  age  of  ninety-one  years,  who 
had  shown  versatility  in  medicine  and  surgery,  as  well  as  in 
administrative  work  such  as  hospital  planning,  inspection, 
lunacy  administration  and  the  like,  and  finally  Dr.  Billings 
whose  services  had  been  secured  by  the  trustees  because  they 
wished  to  preserve  as  far  as  possible  the  experience  which  had 
been  derived  from  the  construction  and  administration  of  the 
hospitals  of  the  United  States  Army  during  the  Civil  War. 
Each  of  these  gentlemen  prepared  plans  for  the  future  hos- 
pital, and  accompanied  his  plans  with  a  description  or  an 
essay  upon  some  branch  of  hospital  construction,  organization, 
or  management.  It  is  evident  from  a  study  of  the  plans 
originally  prepared  by  Dr.  Billings,  that  while  they  were  in  all 
respects  superior  to  the  others,  they  were  much  modified  before 
the  buildings  were  constructed.  He  originally  favored  build- 
ings of  at  least  two  stories  in  height,  and  spoke  of  elevators 
and  other  arrangements  for  convenient  administration  which 
were  later  esteemed  extremely  heretical.  When  I  came  to  the 
Johns  Hopkins  Hospital  I  was  informed  by  the  president  of 
the  Board  of  Trustees  that  the  subject  of  elevators  had  been 
settled  for  all  time,  and  that  under  no  circumstances  would 
tin  n 1 1 \  ^ability  of  putting  elevators  into  any  one  of  the  build- 
ings ever  be  considered.  It  is  evident  from  comparing  the 
plans  which  were  finally  adopted  and  the  original  plan  which 
Dr.  Billings  prepared  that  there  had  been  a  progressive  evolu- 
tion in  his  mind  of  the  present  plan,  due  probably  to  the  study 
of  other  plans  and  his  journey  to  Europe  to  perfect  him.  He 
always  had  an  open  mind,  and  sought  counsel  from  experts. 
He  further  had  the  rare  faculty  of  acting  upon  the  essential 
part  of  another  person's  plan,  and  was  able  to  modify  it  and  to 
make  it  a  part  of  his  own.  to  the  mutual  advantage  of  both. 

In  1877  he  accepted  the  position  of  medical  adviser  to  the 
Building  Committee  of  the  Board  of  Trustees,  which  really 
signified  an  arrangement  by  which  he  and  the  president  of 
the  board.  Mr.  King,  were  to  plan  and  build  the  hospital. 

The  wards  were  to  be  built  on  the  single  story  pavilion  plan. 
This  decision  undoubtedly  came  from  his  experience  in  the 
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army  hospital  largely  due,  it  seemed  to  me,  to  the  general  im- 
pression at  that  time — which  we  now  know  to  be  erroneous — 
that  much  disease  was  caused  by  miasma  and  malaria,  which 
had  their  origin  in  emanations  from  the  ground;  hence,  in  all 
is.  he  derided  to  leave  the  basement  unoccupied  by 
patients  and  arranged  also  that  wherever  there  was  any  com- 
munieation  between  the  basement  and  the  first  story,  such  as 
by  flues  communicating  with  radiators  in  the  basement,  even 
when  they  conveyed  hot  air,  a  thick  coat  of  asphalt  should  be 
spread  beneath  them  so  that  the  floor  might  he  wholly  im- 
pervious t"  any  exhalations  from  the  soil. 

II.'  a1-.,  made  every  provision  againsl    infection  and  con- 
tagion.   No  elevators  were  permitted  in  the  build: 
of  the  d  ommunicating  infection  from  one  story  to 

another. 

He  also  insisted  upon  perfect  ventilation,  not  only  by 
natural  currents  of  air  introduced  from  without,  but  also 
arranged  for  the  removal  of  impure  air  from  apartments  by 
means  of  exhaust  fans,  and  high  .-hafts,  with  accelerating  coils. 
He  had  a  great  desire  to  make  everything  perfect  and  no 
building  up  to  that   tin  .   had    more  enlightened 

ments  for  fresh  and  pure  air,  or  more  perfect  con- 
struction of  apparatus  for  heating  and  ventilation. 

In  the  light  of  our  present  knowledge  of  hospital  construc- 
tion, the  plan  of  his  buildings  is  open  to  certain  criticisms. 
The  whole  structure  was  too  much  upon  the  line  of  the  army 
It  was  deficient  in  modern  facilities  for  nursing 
and  in  the  modern  laboi  studying  disease.     The 

sink  rooms,  ward  bath  rooms,  linen  rooms,  etc.,  were  too 
and  not  arranged  for  the  convenience  of  nurses.    They  seemed 
mplate  the  presence  of  the  army  orderly  at  every  turn. 
There   was   also    imperfect   provision   for   housekeeping  and 
store  rooms  and  other  conveniences,  which  housekeepers  love 
to  plan  and  sometimes  to  use.    The  operating  rooms  v.. 
inadequate  and  not   sufficiently  studied   in   the   light  of  the 
inds    of    modern    surgery.      These    were    minor 
I  to  the  I  imes  and  not  to  any  oversight 
on  his  part.    Tie  re  is  no  question,  hut  that  his  plan-  infl 

lis  in  a  way  unparalled  in  the  history  of  hospital  con- 
struction  and   that    he   gave  a   tremendous   impetus   to 
hospitals,  by  directing  the  attention  of  medical  men.  sani- 

•  ami  other-  to  the  absolute  i Bsitj  of  certain  Lrrcat 

.:  more  perfect  ventilation,  and  heating  and  the 

igion. 

In  my  relation-  with  Dr.  Billings,  which  at  one  time  were 

fairly  intimate,  although  of  late  years  I  saw  little  of  him.  T  was 

always  impressed  with  certain  characteristics  which  stand  out 

prominently  in  my  mind. 

He  seh   ted  those  things  which  it  was  essentia 
unerring  instinct,  and  did  not  waste  Ins  time  over  urn 
This  wa-  evidenced  in  all  his  writings.     I 
think  that  he  ever  polished   his  sentences  or   modified   his 
Original  draft  of  any  paper  to  any  great  extent.     Hi 
in  plain  English  the  ideas  which  came  to  his  mind,  and  they 

i  i  onsidered  and 
mend  themselves  to  all  who  read  what  he  wrote. 


lie  had  great  qui  km  -  oi  ision,  and  did  not  waste  Ins 
time  in  making  and  unmaking  plans,  hut  planned  quickly  and 
readily  and  then  dismissed  the  matter  from  his  mind.  I 
remember  when  1  wa-  associated  with  him  in  the  Chicago  Hos- 
pital ('  L893,  he  gave  me  the  name-  of 
physicians  from  abroad  who  ought  to  he  invited  to  contribute 
pai»r-.  and  the  subjects  of  their  pa]  d  out  hastily 
upon  a  blank  piece  of  paper  while  he  the  journey 
from  Washington  to  Baltimore.  Eyery  detail  was  carefully 
considered,  and  from  that  draft  it  was  possible  to  send  out  the 
invitations -and  to  arrange  that  portion  ot  the  program.  I 
doubt  whether  he  ever  gave  it  any  more  consideration. 

He  bad  a  rare  knowledge  of  human  nature,  and  a  certain  dry 
humor  x\ hi.  h  gave  him  great  influence  when  lie  presented  his 
\iew-  upon  any  subject.  He  was  broad-minded  and  liberal; 
kind-hearted  to  all  people  and  interested  in  their  welfare. 
His  face  invited  confidence.     I  remember  o  ision  he 

told  me  that  he  bad  recently  been  approached  by  an  ignorant 
market  woman  with  a  letter  in  her  hand  which  -he  was  unable 
to  read.    She  asked  him  to  step  aside  into  s  orner  in 

order  that  he  might  read  aloud  a  letter  from  a  waywa 
He  found  upon  reading  it  that  her  son  was  in  prison  and  that 
his  mother  fearing  such  to  be  the  case,  had  not  ventured  to 
show  the  letter  to  any  of  her  friends  or  acquaintances  in  the 
market,  hut  had  waited  for  a  person  in  whom  she  felt  she  might 
have  confidence  that  he  would  i  r  secret.     She  had 

selected  Dr.  Billings  to  read  it.  although  an  absolute  stranger, 
because  she  saw  at  a  glance  that  he  would  be  worthy  of  her 
confidem  e. 

Dr.  Billings  had.  however,  a  certain  intolerance  of  fools 
and  was  impatient  of  them  in  a  manner  which  sometimes 
interfered  with  the  success  of  his  n  ise  plan-.  1  [e  was  too  busy 
to  waste  bis  time  in  useless  talk  or  windy  ai  nd  hence 

sometimes  -poke  bis  mm. I  dogmatically  ami  too  plainly  for  his 
own  good.     I  have  always  believed  that  had  H 
influence.-  which  came  from  politicians  and  others  whom  he 
had  wounded  by  Buch  praiseworthy  intolerance,  he  might  have 
■  ral  of  the  armj  . 

lie   had   rare   powers  of  continued   labor  and   by  dogged 

ranee  i mplished  wonders.     1  have  never  known  a 

man    who  did   so   much   work   with   BO  littli  ml   who 

actorily.     I  remember  w  hen  he 
was  preparing  the  Index  Catalogue,  that  while  much 

skilled    work    wa-   done   by    trained   experts   ami    much   id    the 

unskilled  work  was  done  by  unskilled  labor,  which  he  had 
i  u.t  ami  direct     the  last  r.\  ision  of 
it  came  under  his  own  eye.  and  he  read  the  manuscript  of  the 
Iiid.x  i  olume  by  volume,  and  so  complete  was  his 

revision,  that  in  one  volume  of  uearlj  or  quiti 
the   ,,,-t    ,,]    ,  I,.,.  proof    wa-    a    little    more    than 

there  !»■  any  better  testimony 
industry,  accuracy  and  scholarly  attainmi  man? 

He  '.•,..  i    friend,  interested  ami  unselfish,  a 

lovinj:  husband,  a  kind  father 

1 1 
close;  only  a  few  days  before  his  death,  I  bail  ti 
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of  meeting  him  at  dinner,  and  was  impressed  with  the  vigor 
of  his  mind  and  his  broad  sympathy  with  and  interest  in  every 
branch  of  knowledge. 

Colonel  McCaw  :  I  am  somewhat  at  a  disadvantage  com- 
pared with  the  other  speakers  to-night,  in  that  I  never  had  the 
inestimable  privilege  of  working  with  Dr.  Billings,  or  of  being 
intimately  associated  with  him.  I  met  him  when  I  was  a 
youngster  in  the  army  and  looked  up  to  him  with  all  reverence 
as  one  of  the  great  men  of  the  medical  corps.  I  also  visited 
him  at  his  house  in  Georgetown.  I  am  glad  to  say  that  at  one 
time  he  made  an  application  for  me  to  come  to  'Washington  to 
learn  the  business  of  the  library  and  museum  under  his 
tutelage.  I  think  it  was  his  idea  to  get  a  number  of  the 
younger  officers  detailed  in  Washington  in  succession  to  learn 
something  about  the  work  of  the  museum  and  library,  so  that 
when  he  gave  it  up,  there  would  be  several  from  whom  to 
choose  his  successor.  Unfortunately,  this  plan  was  not  carried 
out.  The  Secretary  of  War  would  not  consent  in  my  case  to 
make  the  appointment,  and  so  I  missed  a  great  chance  of 
preparing  myself  for  the  position  I  now  hold.  In  his  later 
years,  when  Dr.  Billings  visited  Washington,  he  always  came  to 
the  library  to  see  his  old  friends,  he  spoke  to  all  of  the  clerks 
and  went  in  for  a  chat  with  his  old  friend,  Dr.  Fletcher.  He 
generally  honored  me  also  with  a  short  visit.  .He  was  always 
sympathetic,  always  had  valuable  advice  to  give  and  main- 
tained to  the  last  his  interest  in  the  library. 

Living  as  I  do  in  the  institution  which  he  built  and  in  the 
midst  of  that  great  garden  of  medical  literature  which  he 
planted  and  tended.  I  am  amazed  more  and  more  every  day  at 
its  completeness,  its  great  scope,  its  catholicity  and  at  the  fact 
that  nothing  whatever  connected  with  the  literature  of  medi- 
cine has  been  neglected.  It  is  not  only  the  works  of  the  masters 
of  medicine — the  great  men  of  the  profession — that  appear 
there,  but  every  irregular,  every  quack  who  has  in  any  way 
written  on  the  subject  of  medicine  is  represented  in  the 
library  of  the  surgeonLgeneral's  office.  It  was  Dr.  Billings' 
idea  that  nothing  whatever  connected  with  medicine  should 
be  neglected,  but  that  all  should  be  collected  and  catalogued. 

Dr.  Billings  was  preeminent  in  everything.  I  think  there 
is  no  doubt  that  whatever  career  he  had  undertaken  he  would 
have  succeeded  in  it.  He  undoubtedly  had  the  making  of  a 
great  soldier.  He  would  have  made  a  great  general.  1 1  e  would 
have  made  a  most  able  prime  minister,  and  he  would  have  had 
his  own  way.  He  would  undoubtedly  have  made  a  great  ruler, 
probably  an  easier  position  to  fill. 

When  he  entered  the  service  at  21,  he  came  to  Washington 
and  appeared  before  the  examining  board,  the  last  candidate 
to  present  himself.  The  board  thought  it  was  over  with  its 
labors  and  had  made  up  the  merit  roll  of  the  candidates,  when 
the  order  to  examine  Dr.  Billings  was  issued.  The  members  of 
the  board  very  soon  found  out  that  he  was  going  to  pass,  and 
they  also  found  out  very  shortly  that  he  probably  should  be 
ranked  first  on  the  merit  roll.  So  much  to  his  dismay,  after  he 
had  finished,  as  he  thought,  the  examination iin  all  the  subjects 
set,  after  a  consultation  among  themselves,  they  returned  to 


anatomy  again  and  began  all  over.  Their  idea  was  that  they 
wished  to  be  perfectly  fair  to  the  man  who  had  already  been 
ranked  first  upon  the  list,  and  they  put  to  Dr.  Billings  all  the 
questions  they  had  asked  him,  in  addition  to  those  he  had 
already  drawn.  As  the  result,  Billings  came  out  first  in  his 
class.  He  said  that  at  that  time  he  had  three  things  which 
were  novelties  to  the  physicians  in  Washington.  He  possessed 
a  hypodermic  syringe,  a  set  of  clinical  thermometers  and  a 
Symes  staff.  The  possession  of  this  last,  and  the  fact  that  he 
had  some  skill  in  using  it,  led  Dr.  Tripler  to  give  him  as  one 
of  his  first  tasks,  a  series  of  operations  upon  strictures  in  old 
soldiers  in  Washington,  old  men  valuable  to  the  government 
at  that  time,  and  who  would  otherwise  have  been  discharged 
and  their  services  lost. 

Very  soon  after  this,  almost  immediately  after  being  com- 
missioned, he  was  given  charge  of  Clifton  Hospital  in  George- 
town, where  he  had  under  him  several  contract  surgeons  and 
60  sisters  of  charity.  He  received  there  about  750  wounded 
from  the  seven  days  fight  before  Richmond,  both  Union  and 
Confederate.  He  did  nearly  all  the  surgery,  as  he  was  prac- 
tically the  only  operator  at  this  hospital.  It  was  here  he  did 
the  first  exsection  of  the  ankle  joint.  A  perfect  recovery  took 
place. 

From  Clifton  Hospital  he  went  for  a  short  time  to  Phila- 
delphia and  then  joined  a  regiment  in  the  Army  of  the  Potomac 
in  time  to  be  present  at  the  battle  of  Chancellorsville.  At 
Chancellorsville  he  was  made  an  operating  surgeon  in  the 
division  hospital.  He  had  there  the  most  difficult  problem 
that  can  be  given  to  a  medical  officer  in  the  field — that  is,  the 
care  of  the  wounded  and  their  carriage  to  the  rear  in  the  case 
of  an  army  which  is  itself  falling  back.  He  chose  two  cottages 
[one  of  them  the  Chancellor  house]  in  succession  for  his  hos- 
pital. He  was  driven  from  both  by  brisk  shell  fire  and  finally 
had  to  take  to  the  woods  with  his  wounded  and  treat  them 
under  improvised  shelter.  At  that  time  operation  on  the 
field  was  looked  upon  as  a  necessity.  Nowadays  the  problem 
would  be  to  dress  as  quickly  as  possible  with  the  early  aid 
packages  and  evacuate  the  wounded  to  the  rear  and  so  get 
them  out  of  the  way.  At  that  time,  however,  it  was  considered 
necessary  to  do  a  great  amount  of  operating  on  the  field.  Dr. 
Billings  seems  to  have  been  a  most  successful  and  very  able 
operator.  Indeed  he  managed,  even  at  Chancellorsville,  to  do 
a  number  of  major  operations,  including  gunshot  wounds  of 
the  skull  with  injuries  to  the  brain. 

His  next  appearance  was  in  the  Gettysburg  campaign.  At 
Gettysburg  he  had  his  hospital  established  in  a  large  bouse 
and  barn  on  Pound  Top.  When  he  rode  up  to  take  possession 
of  this  building,  he  was  saluted  by  a  volley  from  the  enemy 
nearby.  He  found  that  the  place  had  just  been  deserted  by 
the  occupants,  fires  were  still  burning,  bread  was  ready  for 
baking  and  water  was  boiling.  He  took  charge  of  the  wounded 
there  without  Loss  of  time.  Hound  Top  did  not  prove  a  whole- 
some place  for  a  hospital.  In  a  short  time  he  was  driven  out 
by  brisk  fire,  and  had  to  improvise  a  hospital  in  the-shelter  of 
the  woods.  This  time  the  army  was  not  retreating  and  he 
remained  in  this  hospital  about  three  weeks.    He  reported  that 
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hi?  wounded  at  this  place  iliil  remarkably  well,  and  th 

given  is  characteristic.    He  said:    "They  are  in  tl pen  air, 

they  have  plenty  to  eat,  they  are  being  washed  by  a 
warm  rain  and  we  have  do  flaxseed."    His  scepticism 
ing  the  soothing  flaxseed  poultice  and  it-  value  in  "  drawing  " 
pus  from  a  wound  was  ahead  of  his  times,  ami  in  this  also  he 
■  .1  himself  a  "  progress]  ■■<  " 
After  Gettysburg,  he  was  ill  for  a  week  or  two.  an. I  fro 
ported  for  duty  around  New  York,  and  was  in 
of  the  large  hospitals  there. 

V  S     ttsylvania,  ho  was  attached  to  the  medical  director's 
the  Army  of  the  Potomac,  to  which  he  was  sent  for 

the  purpo f  gathering  statistics  and  data  concerning  the 

medical  operations  of  the  Army  of  the  Potomac.    Hi-  reports 
as  medical  inspector  were  full  of  valuable  suggestions,  both  as 

to dicine  and  surgery  and  as  to  military  administraion. 

II.  came  to  Washington  in  1864  and  was  assigned  to  duty 
in  the  surgeon-general's  office,  and  on  that  duty,  in  one  position 
or  another,  remained  until  he  retired  in  1895.    The  first  five 

or  six  years  of  hi-  service  must  have  1 n  very  arduous.     It  i> 

simply  unrecorded  drudgery.  There  is  no  minute  record 
the  duties  of  an  officer  in  a  war  department  bureau, 
hut  these  years  must  have  been  the  most  arduous  of  his  life 
ami.  mi  doubt,  among  the  most  instructive.  At  any  rate,  he 
learned  the  ins  and  out-  of  government  business  from  the 
beginning.  II«-  became  acquainted  with  the  manner-  and 
customs  of  comptrollers  and  treasurers,     lie  knew  the  ways 

_ro— i il  committees,  and  was  forming  himself  for  the 

leading  position  that  he  soon  took.  He  had  charge  of  the 
disbursements  of  the  hospital  division,  a  most  important  task. 
Ho  hail  charge  of  everything  connected  with  the  department 
of  contract  surgeons,  of  whom  then-  were  a  great  many  at  that 
time.  He  had  charge  of  the  organization  of  the  veteran 
soldiers,  a  duty  which  required  much  medical  knowledge, 
ther  his  work  was  of  great  importance.  While  in  the 
e  m  charge,  a  duty  which  he  assumed  for  him- 
self  I   suppose,  of  what   wa-   fondly  called   the  lihrar. 

This  library  in   186 1  consists  of  a 

couple  of  large  bookcases,  or  gets  of  shelves,  with  perhaps  l1 

italogue  of  those  hooks,  which  I  sometimes 
.  to  people  \  isiting  the  lihrary .     ft  is 
a  little.  M-ry  little  pamphlet,  with  some  of  the  title-  in  pen  and 
ink  and  only  a  few  printed.     Even  at  that  time.  I  gup 

ad  been  handed  over  t"  an  old  hook  dealer,  tiny 
would  have  been  at  once  put  out  mi  the  pavement  and  a 
on  tin-  table  fur  10c." 

establish  a  lihrary 
and  to  index  it  properly.     In  fact  he  -tat.-  that  "  th 
liahment  of  an  adequate  lihrary  for  American   b 
physicians,  with  a  reasonably  good  index,  -o  that  - 
could,  instead  of  reading  ovi  r  the  indii  i 
volume-  in  different  place-,  obtain  what  the)  wai  I 

-  fondest  aspiration.    How  well  he  d  how- 

far  he  surpassed  In-  original  aspiration,  i 

the  lihrary  can  tell.     We  still  carry  on  tl 
the  lines  that  I>r.  Billings  laid  down.     W< 


modified  very  much  the  routine  method  in  which  the  material 
is  cared  for,  in  which  it  is  indexed  and  in  which  it  is  loaned 
all  over  the  country.  The  foundation  that  he  laid,  we  rest  upon 
still,  and  we  try  to  carry  on  the  institution  as  he  would  have 
carried  it  on. 

From  the  thousand  volumes  in  1864,  the  lihrary  ha-  now 
grown  to  half  a  million  and  a  little  over.  There  have  hen 
indexed  over  a  million  and  a  quarter  titles  of  hook-,  pamphlets 
and  articles  in  periodicals.  Eight  thousand  different  journals 
alone  have  been  indexed  in  the  lihrary,  of  which  we  -till  sub- 
scribe to  a  current  list  of  about    1400.     The  institute 

from  being  a  "  reasonably  e I  lihrary  for  the  use  of  American 

physicians,"  is  known  all  over  the  world.  Through  it-  cata- 
logue, it  is  used  almost  a-  much  abroad  as  it  i-  here,  and  there 
is  hardly  a  college,  a  university  or  a  learned  society  in  the 
country  that  ha-  not  at  one  tunc  or  another  come  to  u-  for 
assist 

All  the  time  he  wa-  building  up  tin-  monumental  institution 
-  never  to  have  lost  an  opportunity  to  take  part  in  any 
question  affecting  public  health  and  welfare  that  came  before 
him,  and  in  every  one  he  seems  to  have  been  preeminent,    lie 
made  for  two  censuses,  the  tenth  and  eleventh,  valuable  reports 
on  the  vital  and  mortality  statistics  of  the  1'nilcd  State-;  !,,■ 
took  a  prominent  part  in  fighting  the  epidemic  of  yellow  fever 
;it   Memphis;  he  took  a  prominent  part  in  the  construction  of 
the  Johns  Hopkin-  Hospital  :  and  three  or  four  other  b  i 
are  largely  due  to  hi-  interest  and  the  experience  he  had  in 
hospital   construction.      He   wrote   an   excellent    histoid    "f 
surgery— Dr.  Garrison  thinks  it  the  best  history  of  surgery 
in   English,  a  valuable  paper  on  alcoholism,  a   treal 
ventilation  and  heating  and  innumerable  papers  and  add 
From  In-  w  ritings  i  ould  lie  culled  a  little  book  of  extreme  value, 

of  wit  and  wisdom — the  kind  of  wit  that  doe-  not  -row  -tale. 
the  kind  of  wisdom  that  help-  ever)  man  because  it  is  practical 
common  sense.     \  lew  of  his  sent  e  i  annol  but  i 

her.     His  instructions  as  to  the  best  way  of  writing  a  a 
article  are  more  valuable  to  a  young  writer  than  the  reading 
of  many  essays  and  treatises.    They  were:     First,  havi 
thing  to  say.    -  a]  it.    Third,  stop  when  you  have  said 

it.     Fourth,  get  a  good  title.     The  nearest  approach  to  this  is 
to  be  found  in  the  matchless  advice  given  by  Humpty  Dumpty 
to  Alice,  when  she  was  giving  him  the  history  of  her  life. 
She  asked  :    "Where  shall  I  begin?"    lie  answered: 
at  the  beginning,  go  on  to  the  end.  and  then  stop." 

■itial  addn  ■  Philo- 
sophical s ity  of  Washington,  I  lei  ember  I.  ls-a;.  |  will  read, 

as  it  is  m  a  e 

Tin-  old  '  reeds  are  quivering,  shifting,  changing  like  the 
colored  flames  on  tie  crucible.    They  are 

being  analysed,  and  accounted  ier.  and  toned  down,  and  explained, 
until  many  an-  doubting  whether  then 

beneath;  but  thi   Instinct  which  gave  I  I  leir  Influence 

is  unchanged When  we  examli 

wave  marks  which   we  call 

Wards,  that  the  vilir   I  dark  hands  wider, 

until  at   !  ao  more 

•      ■  me  dead.     Vet 
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within  this  year  Langley  has  found  that  a  very  long  way  lower 
down  the  pulsations  again  appear,  and  form,  as  it  were,  another 
spectrum;  they  never  really  ceased,  but  only  changed  in  rhythm, 
requiring  new  apparatus  or  new  senses  to  appreciate  them.  And 
it  may  well  be  that  our  human  life  is  only  a  kind  of  lower  spec- 
trum, and  that,  beyond  and  above  the  broad  black  band  which  we 
call  death,  there  are  other  modes  of  impulses — another  spectrum 
— which  registers  the  ceaseless  beats  of  waves  from  the  great 
central  fountain  of  force,  the  heart  of  the  universe,  in  modes  of 
existence  of  which  we  can  only  dream. 

He  has  passed  beyond  that  dark  band  himself  and  the  world 
is  darker  for  his  loss. 

Dr.  Jacobs  :  Since  Colonel  MeCaw  began  speaking.  Dr. 
Garrison  has  come  in.  I  am  wondering  if  he  may  not  supple- 
ment Colonel  McCaw's  remarks. 

Dr.  Garrison  :  I  have  very  little  to  add,  but  I  have  a  very 
interesting  picture  of  Dr.  Billings  which  I  should  like  to  show 
you.  A  boyhood  chum  of  Dr.  Billings'  son  once  told  me  a  very 
characteristic  thing  about  the  doctor.  The  two  boys  had  a 
chemical  laboratory  in  the  Billings  home,  and  one  time  during 
their  experiments  they  had  an  explosion,  almost  blowing  out 
the  side  of  the  house.  They  were  somewhat  alarmed,  but  when 
the  doctor  came  in  and  heard  of  it,  he  said  absolutely  nothing. 
He  went  in  to  his  dinner  and  the  thing  passed  off  without  any 
disturbance  at  all. 

He  cared  absolutely  nothing  about  the  foibles  of  people, 
their  little  peculiarities,  so  long  as  they  were  doing  their  duty. 
He  was  always  exacting  about  work.  He  was  exacting  of  him- 
self and  exacting  of  others,  as  people  of  stem  character  are. 
Once  there  were  two  young  fellows  wrestling  in  one  of  his 
office  rooms  at  lunch  time.  Dr.  Billings  had  occasion  to  go 
that  way  on  business.  He  peeped  in,  saw  that  they  were 
wrestling,  and  then  simply  shut  the  door  and  waited -until  they 
got  throtigh.    He  then  went  in  as  if  nothing  had  happened. 

My  relations  with  him  were  entirely  official.  I  was  never 
at  his  house  but  once,  and  at  that  time  after  9  p.  m.,  I  found 
him  piled  up  with  books  at  work,  as  Dr.  McAllister  has 
described  in  the  British  Medical  Journal.  In  my  relations 
with  him,  I  always  found  him  an  absolutely  fair-minded, 
generous  and  courteous  gentleman.  I  never  had  any  difficulty 
with  him  myself,  and  I  don't  think  any  of  the  men  about  him 
had.  They  were  devoted  to  him  and  his  work.  I  mention  these 
things,  because  I  have  sometimes  heard  Dr.  Billings  referred 
to  as  harrl.  That  was  because  he  was  exacting,  but  as  I  have 
said,  he  was  more  exacting  of  himself  than  of  anyone  else.  He 
worked  for  the  government  all  day  long,  and  as  I  happen  to 
know,  very  often  nearly  all  night  long. 

Dr.  Jacobs:  Dr.  Norton  knew  Dr.  Billings  and  I  think 
you  would  all  be  interested  in  some  of  the  personal  details 
which  he  can  give  us. 

Dr.  Norton  :  I  wish  that  I  had  known  Dr.  Billings  better 
than  1  did.  My  friendship  with  him  began  years  ago  when  I 
first  came  to  the  hospital  and  made  the  acquaintance  of  his 
son,  then  an  interne  in  the  hospital,  who  has  been  my  friend 
ever  since.  My  esteem  for  Dr.  Billings  grew  as  I  came  to  know 
him  more  intimately.     The  last  time  I  saw  him  was  a  few- 


weeks  ago  at  a  dinner  given  to  him  by  Dr.  Welch.  He  was 
always  interesting,  and  at  this  dinner  most  interesting.  I  think 
it  is  strange,  considering  how  able  he  was,  that  he  was  not 
more  widely  known  to  the  profession  at  large  in  this  country. 
His  friends,  of  course,  knew  his  large  powers,  but  he  had  none 
of  that  United  States  reputation  that  some  men  of  much  less 
worth  and  ability  have.  He  was  a  modest  man,  but  rightly 
knew  his  own  worth  and  let  others  learn  it  by  observation  of 
his  character  and  deeds,  for  he  never  boasted.  He  was  a  man 
of  large  frame,  vigorous  and  soldierly.  Agreeable  and  pleas- 
ant when  you  met  him,  he  was  easy  to  get  along  with,  like  so 
many  men  who  have  had  to  make  their  own  way,  and  rub  up 
against  others  and  against  the  roughnesses  of  life. 

Dr.  Hurd  has  said  a  good  deal  that  I  was  going  to  say.  If  I 
had  written  my  paper,  it  would  seem  exactly  as  though  I  had 
copied  it. 

Dr.  Billings  was  a  good  judge  of  men,  and  he  did  not  judge 
them  easily.  He  wanted  to  get  out  of  men  something  that  was 
worth  while,  and  so  he  did  not  have  any  patience  with  those 
who  were  triflers.  I  think  this  came  from  his  having  made 
his  own  way,  which  he  had  to  do  largely,  since  as  a  young  man 
his  means  were  very  small.  This  usually  makes  men  severer  in 
their  judgment  of  others.  But  with  him,  it  was  not  unkind- 
ness.  He  never  said  unkind  things  of  anybody.  One  felt 
perfect  security  and  confidence  in  him  if  one  went  to  him  for 
help.  He  was  the  confidant  of  many  older  men  than  myself. 
His  son  John  tells  me  he  has  found  out  since  his  father's  death 
that  many  men,  more  or  less  his  contemporaries,  went  to  him 
and  confided  in  him  on  all  sorts  of  questions.  This  shows  the 
nature  of  the  man. 

I  thought,  as  Dr.  Hurd  has  said,  that  he  was  a  man  of  quick 
judgment,  that  he  must  have  been,  but  again  I  have  learned 
that  such  was  not  the  case.  When  you  w-ent  to  him  for  advice 
and  oftentimes  got  a  prompt  reply,  and  wondering  at  his  quick 
reply,  probably  asked  him  how  he  had  come  to  form  his 
opinion,  he  would  refer  to  something  that  might  have  oc- 
curred some  weeks  or  months  earlier,  which  showed  he  had 
been  thinking  of  this  thing  for  some  time.  So  it  was  not  any 
cocksureness  on  his  part  at  all  in  forming  his  judgment,  which 
was  always  sound.  One  might  not  always  agree  with  him,  but 
he  always  had  good  grounds  for  his  opinions.  At  the  same 
time  a  man  so  capable  as  he  was  must  have  learned  to  use  his 
mind  quickly  and  with  readiness  and  be  able  to  pass  judgment 
without  hesitation  ;  and  lie  could  do  that. 

As  Colonel  McCaw  has  said,  he  would  have  been  a  power  in 
anything  he  \mdertook.  I  have  often  wondered  if  he  might 
not  have  put  through  the  Panama  Canal,  which  Colonel  Gorgas 
has  done.  He  picked  out  his  assistants  well,  and  they  were 
devoted  to  him,  because  of  his  loyalty,  his  readiness  to  help 
and  his  justice.  I  know  there  was  one  old  colored  servant  in 
the  family,  whom  he  had  had  for  forty  years,  who  was  devoted 
to  him  heart  and  soul.  It  may  be  said  this  is  a  trait  of  the 
race,  but  it  speaks  well  for  the  master.  Dr.  Billings  was  a 
quiet  man;  there  was  never  any  bluster  about  him.  He  went 
ahead  and  worked,  as  we  say,  like  a  Trojan.  He  was  thinking 
constantly,  hut  was  able  to  lay  aside  his  worries  when  he  went 
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ad  to  spend  the  evening  reading  novels.     He  was  a 

novel  reader.    I  doubt  if  any  reader  in  A 
I  as  many  novels  as  he  did,  although  he  only  read  them 
reation.    Newspapers  he  did  not  care  for,  simply  glano 
■  them  in  the  morning,     lie  had  a  very  remarkable 
i  man  able  to  organize  must  have.     He  could  not 
ompiled  such  a  library  as  he  did  in  Washington  without 
.m  extraordinary  memory.     lie  was  in  a  sense  retiring. 
it  deal  in  public,  although  he  was 
scientific  nun.  hut  1  don't  think  he  eared  much 
-  simple  in  all  his  tastes,  and 
about  the  man.     He  was  just  a  fine. 
Mian.     Anyone  who  met  him.  could  not  help  but  feel 
was  talki!:_-  t"  a  man  of  unusual  powers  and  si 
'id. 

Dr.  Jacobs  then   introduced  Dr.  Halsted,  who  spoke  as 

I '!:.  II  vi- li  d:     It  i-  merely  as  a  friend  of  Dr.  Billings  that 
I  shall  -  bt  at  this  little  gathering,  realizing  that  I 

can  add  nothing  to  what  has  already  been  said  in  praise  of  his 

•  achievements.     I.' 

traduction  to  Dr.  Billings  in  I88'i  an-  -till  vivid,  for  I 

I   that    I   was  under  inspection  at   the  intimate  little 

dinner  which  I>r.  Welch  had  arranged  for  the  three.     During 

this  and  the  following  year  I»r.  Billings  would  occasionally 

to  my  room  at  the  pathological  laboratorj  to 

ord  or  to  discuss  son f  the  problems  connected 

with  the  surgical  department  of  the  hospital  and  university. 
In  the  organization  of  the  dispensary,  with  which   I   was 
requently  sought  hi-  valuable  aid.    It  was  at  his 
■  on   that  the  card   index  was  introduced   in   the  dis- 
\alue  was  -o  convincingly  demon 

spital  :  and  he  found 
I 

which  was  new  for  hospital-. 
In  tl  mirably  planned  by  him.  no  . 

•v  was  madi  I  [i 

!  making  t;  ■ 

would    he   likely   to 
what  the  ideal  operating  room  ami  its 

•  would  have  been  a  ho] 

the  then  unselectcd  director  of  the 

I  of  my  appointmi  nt,  "  Now  you  ' 
it."    I  Hi. 
I  am  not  quite  -ure 
that  I  .i  unt  upon  my 

me  many  proofs  that  I 
ted  his  kindly  glai 

pita!  !>r.  Billii 
my  patient  within  it-  wall 
eiitieular  stitch  of  silver  from  his  wound  I 
that  th 
could  not  lie  ideal.    I  replied  thai 


form  of  suture  and  had  not  as  yet  determined  the  proper 

rune  for  its  removal.    "Oh,  very  well."  hi  ahead,  I 

nd  a  little  pain  in  a  good  cause."    Once  or  twice  he 

invited  me  to  his  home  In  Georgetown.    I  would  join  him 'at 

the  surgeon-general's  library  and  find  him  stuffing  In-  over- 

with  journals  and  clippings.     These  he  would 

take  home  with  him  every  nighl  and  index  before  going  to  bed. 

lained  that  these  were  detail-  in  connection  with  the 

adexing  of  the  catalogue  thai  lie  fi  It  should  he  attended  to  by 

himself,  and  added,  "  1 1  othi  re  see  that  1  give  careful  personal 

attention  to  these  matters  they  will  realize  that   it  nm-t  be 

worth  their  while  for  them  to  do  the  same." 

sinee  then  when  oppressed  by  tie-  seeming  magnitude  of  one 
of  my  little  anthills  of  work  I  have  recalled  the  advice  of 
Dr.  Billings:    "Devi  time  each  day  to  it 

.nid  the  mountain  will  melt  away  with  astonishing  rapidity." 
The  last  time  1  met  1  >r.  Billings  was  a  few  months  before  his 
death.    We  were  traveling  from  New  Fork  to  Baltimore  ami 
dined  together  on  the  train.     His  mental  vigor  seemed  un- 
diminished and  his  interest  a-  "hi  in  his  pis 
■lie  future  of  thc>  \.i                  ations  which  were  guided  by  his 
ul  and  dominant  hand. 
Dr.  Billings  was  too  great  a  man  to  he  fully  appreciated  in 
his  time. 

The  monuments  of  work  which  he  has  left  are  records  the 
..due  of  which  cannot  bl  >\    the  many,  possibly  hy 

none:  and   the  debt  which  others  owe  him   for  stimulus  ami 

on  can  never  he  summed  up. 

I»r.  Thayer  was  then  asked  to  -peak. 

Dr.  Thayer:     I  well  remember  tin1  lir.-t  time  that  I  saw 

I'r.  Billings.     It  nm-t  have  been  something  over  twenty-five 

."  whi  n  he  delivered  a  series  of  Lectures  on  the  history 

of  medicine  at  tin-  Harvard  Medical  School.    A  valued  teacher 

■  I  ii-  that  Dr.  Billings  was  one  of  the  most  distinguished 

dicine,  and  even  then,  a-  a  second  or 

student,  I  had  an  ■  renl  admira- 

'  'on   for  him   a-   the  editor  of  tie     lie!.  \    I  and   the 

I     Medl.il-. 

I  remember  his  ap  I  that  time.    His  tall,  dignified, 

commanding  figure,  his  impressive,  forceful  mat r.  his  evi- 

..f  his  subject  left  with  us  an  impression  which 
few  have  forgotten. 

\nd    then    I    remember   vividly    the    first    time    I    had    the 

■  of  meeting  him.     \  f<  n  years  later,  -a  l' 
Washington,  a  warm-hearted  and  kindly,  hut  highly  • 

er,  who  had  known   Bill- 
.   1    wa-   in'-   ' 
'   a  late  hour  one  ■ 

forth  for  (  ■  n.     It  musl  about  ten  • 

arrived  at  tl 
Evident 

a    third    tune.      Finally,    the 

■ 
' 
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announcing  herself,  "  I  am  afraid  you  have  gone  to  bed." 
"Oh,  no,"  lie  replied,  "not  at  all,  I  will  come  down  in  a 
minute."  "  But  I  am  sure  you  have  gone  to  bed,"  answered 
the  good  lady.  "  Not  at  all,"  said  he.  "  If  you  will  wait  a 
minute.  I  will  come  down  at  once."  But  my  companion  in- 
sisted, and  compromised  in  the  end  by  introducing  me  from 
the  doorstep,  in  a  voice,  which  I  fancy,  must  have  been  audible 
for  two  squares.  It  was  an  impressive  introduction  in  which 
the  names,  character  and  achievements  of  my  ancestors  for 
several  generations  were  carefully  recounted.  At  the  conclu- 
sion of  the  address,  it  was  requested  that  Dr.  Billings  name  an 
hour  on  the  following  morning  at  which  I  might  present  my- 
self at  his  office  in  the  library. 

The  next  morning,  a  shamefaced  and  embarrassed  youth 
appeared  at  the  surgeon-general's  library,  where  he  was 
received  by  Dr.  Billings  with  a  simple,  kindly  courtesy  which 
he  has  never  forgotten. 

In  the  early  years  of  this  hospital,  Billings  was  a  frequent 
and  welcome  visitor,  and  all  were  familiar  with  him  at  his 
home  in  the  library,  that  great  library  which  is  the  Mecca  of 
all  American  physicians. 

What  a  work  it  was  that  he  did  in  the  foundation  of  that 
collection  and  what  an  undertaking  was  the  Index  Catalogue  ! 
It  is  impossible  to  estimate  the  debt  of  American  medicine, 
the  debt  of  the  whole  world  to  this  man. 

It  has  been  said,  and  I  believe  justly  said,  that  one  of  the 
most  characteristic  features  of  the  scientific  work  of  the  Ameri- 
can medical  student  is  the  completeness  of  his  bibliography, 
and  the  familiarity  shown  by  the  author  with  the  literature  of 
the  world  relating  to  his  subject.  And  how  many  realize  that 
this  is.  after  all.  due  ii]  great  part  to  the  circumstance  that  I  >r. 
Billings  in  that  great  library  which  he  has  built,  that  library 
which  is  so  freely  open  to  all.  has  accumulated  an  unexcelled 
collection  of  the  widely  distributed  medical  literature,  and  in 
the  Index  Catalogue  and  in  the  Index  Medicus  has  given  us  a 
ready  means  of  reference  to  this  vast  storehouse. 

Twenty  years  ago,  one  of  my  friends,  while  in  Munich, 
called  upon  his  old  teacher.  Professor  von  Pettenkofer.  En- 
tering his  Library  and  turning  towards  his  bookshelves,  the 
old  professor,  with  a  sweep  of  bis  hand  towards  the  Index 
Catalogue  .-aid:  "That  is  the  greatest  work  in  my  collec- 
tion." I  recall  another  incident  which  illustrates  that  which 
the  Index  Catalogue  means  in  all  parts  of  the  world.  Tn  1893j 
while  looking  up  some  matters  in  the  Bibliotheque  de  l'ecole 
medicine,  I  sent  to  the  desk  a  slip  calling  for  a  number  of  the 
then  new  Archives  des  sciences  biologiques  de  St.  Petersburg. 
The  attendant  handed  it  to  the  librarian  on  duty  without  com- 
ment. 1  observed  bis  proceedings  from  a  distant  corner  of  the 
room.  He  looked  at  the  reference  for  a  minute,  seemec) 
puzzled,  then  turned- and  took  from  the  shelf  the  last  volume  of 
the  Index  Catalogue  which  contained  the  title  of  the  first 
volume  of  the  series.  Unfamiliar  with  the  journal,  his  first 
thought  was  to  search  for  it  in  our  Index  Catalogue. 

Such  a  work  as  the  Index  Catalogue  could  have  been  accom- 
plished only  by  a  man  of  immense  capacity,  of  extraordinary 
power   of   organization.     These   qualities    Or.    Billings   had. 


Whatever  he  undertook,  the  perfect  implement  seemed  to 
spring  to  his  hand  :  wherever  he  went,  as  if  by  magic,  the  most 
efficient  co-workers  surrounded  him  so  naturally,  so  simplv. 
so  inevitably,  that  one  might  almost  have  fancied  that  it  was  the 
work  of  the  hand  of  chance.  But  those  who  knew  him  saw  in 
this  grave,  strong  man,  the  mind  of  a  master. 

Where  shall  we  look  to-day  for  such  breadth  of  conception, 
such  an  activating  spirit! 

None  should  revere  the  memory  of  Billings  more  than  we. 
for  this  hospital  is  his  child,  and  few  realize  what  we  owe  to  his 
wise  counsel  in  the  days  of  its  infancy.  We.  the  guardians 
and  the  offspring  of  this  child  of  his,  must  see  to  it  that  his 
name  is  perpetuated  among  the  buildings  which  he  designed, 
by  a  memorial  worthy  of  the  man.  Here,  of  all  spots,  there 
ought  to  stand  a  dignified  edifice  which  should  bear  the  name. 
"  The  Billings  Memorial  Museum  and  Library,"  which  should 
gather  together  the  scientific  collections  and  the  books  from 
the  hospital  and  the  medical  school,  which  should  offer  here, 
near  the  greater  foundation  in  Washingtbn,  ample  opportunity 
for  the  study  of  the  history  of  that  art  to  the  service  of  which 
this  great  man  so  nobly  devoted  the  major  part  of  his  life. 
Such  an  institute  would  be  a  fitting  honor  to  a  noble  memory. 

But,  alas,  it  can  never  give  to  those  who  follow  us  the 
memory  of  the  man  which  is  ours — the  dignity  of  his  presence, 
the  firmness  and  gravity  of  his  speech,  that  rare  sense  of  poise 
and  balance  and  power  which  he  impressed  upon  all  who 
approached  him.  It  was  good  to  have  seen  and  to  have  felt  all 
this.  Something,  to  be  sure,  is  preserved  in  the  beautiful  por- 
trait by  Cecilia  Beaux,  but  it  is  a  sadly  small  part  of  what  we 
who  have  known  him  could  wish  to  transmit  to  those  who  shall 
follow  us. 

Dr.  Winford  Smith,  the  superintendent  of  the  Johns  Hop- 
kins Hospital,  was  next  introduced. 

Dr.  Smith:  I  cannot  speak  of. Dr.  Billings  as  one  who  was 
privileged  to  know  him  personally.  It  has  been  my  regret  that 
I  was  not  so  favored.  Of  Dr.  Billings  as  a  student,  a  scholar, 
a  physician,  and  an  organizer,  others  have  spoken. 

Dr.  Billings  was  so  long  associated  with  this  institution, 
he  did  so  much  for  it,  his  judgment  was  so  sound  and  the 
principles  which  he  helped  to  establish  have  had  such  far- 
reaching  influence,  that  I  wish  to  recall  on  this  occasion  cer- 
tain thoughts  of  his  as  expressed  in  his  address  on  the  occasion 
of  the  opening  of  the  Johns  Hopkins  Hospital,  nearly  a  quarter 
century  ago.    Dr.  Billings  said: 

The  third  principle  to  be  kept  in  view,  in  such  a  hospital  as  this, 
is  that  it  should  provide  the  means  of  giving  medical  instruction: 
for  the  sake  of  the  sick  in  the  institution  as  well  as  out  of  it.  It 
is  well  known,  to  those  familiar  with  the  subject,  that  the  sick 
in  a  hospital  where  medical  instruction  is  given  receive  more 
constant,  careful  and  thoughtful  attention  than  do  those  in  a 
hospital  where  no  such  instruction  is  given.  The  clinical  teacher 
must  do  his  best;  keen  eyes  will  note  every  error  in  diagnosis, 
every  failure  in  results  of  treatment.  Moreover,  the  very  act 
of  teaching  clarifies  and  crystallizes  his  knowledge;  in  attempt- 
ing to  explain,  the  dark  places  become  prominent  and  demand 
investigation:  and  hence  it  is  that  those,  cases  which  are  lec- 
tured on  receive  the  best  treatment.     I  need  say  nothing  here 
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on  the  other  side  of  the  question,  the  ralue  of  properly  trained 
ommunlty  and  the  necessity  tor  hospital  in- 
struction in  such  training 

:   with  this  Bubject  of  teaching  is  that  of  In 
.   our   knowledge  of  the  causes,   symptoms,   results  and 
:it  of  disease,  in  fact  one  cannot  be  thoroughly  well  done 
without  the  oilier,  and  hence  many  Of  the  provisions  [or 

ful  for  the  other 

tincture  la  very  largely  devoted  to  and  fitted  for  experl- 

rch,  and  that  is  the  pathological  laboratory,  where 

■  s,  processes- and  the  results  of  disease  are  to  be  studied. 

results  obtained   in   that  laboratory    "lav   yet   dl  I 
I  many  lives:   the  relief  of  unspeakable  agony,  the  ward- 
ing off  of  pestilence  from  the  city,  and.  to  put  it  in  a  strictly  busi- 
-  it.  the  value  of  real  estate  and  the  rate  of  taxation  of  this 
community.     We  are  on  the  verge  of  great  advances  In  our  knowl- 
edge of  the  causes  ami  methods  of  disease,  and  I  feel  sure  that 
■  :il    lie   only   preliminary   steps   to  far   greater  and   better 
.-.■  of  how  to  prevent  them  or  to  treat  them  than  we  now 
The  probable  length  of  life  of  tlie  new-born  infant  to-day 
is  not  mueli   more  than   half  what  it  ought  to  be,  the  practical 
productive  period  of  life  of  our  men  and  women  is  shortened  and 
interrupted    by    unnecessary    disease   and    suffering;    but   remem- 
ber, if  these  things  are  to  be  amended  it  is  not  merely  b; 
ing  old  doctrines — we  must  open  fresh  windows  and  let  in  more 
light,  so  that  we  can  see  what  these  obstacles  really  are.     It   Is 
in   this   work   of   discovery   that   it   is   hoped    that   this   hospital 
will  join  hands  with   the  university,  and  it  is  in   this  hope  that 
some  of  the  structures  around  you  have  been  planned  and  pro- 
vided. 

Whenever  and  wherever  the  problems  of  higher  medical  edu- 
cation have  been  discussed  within  the  last  ten  years,  t 
been  speculation  as  to  the  probable  course  of  the  Johns  Hopkins 
1   department,   and   the   influence   it   would   have   upon   the 

standard 

What  is  it  then   that  the  physicians  want?     Is  it  more  physl- 

LOre  family  practitioners,  more  surgeons,  more  specialists? 

DOW  very  well  that  there  is  no  danger  that  the  supply  will 

to  the  demand:    when   they   become  overburdened 

with    pi  to    not    at    present    find    it   difficult    to    obtain 

y  have  no  fear  Ii    I  ty  or  eight}    a 

.:  try   should   fail   to  produce  a  sufficient   mini 
t  the         I         our  Increasing 
population:  and  they  know  also  that  the  medical  schools  ol 
Britain  and  Germany  are  sending  to  us  quite  as  much  of  their 

hope   that    the 
Medical   School   and    Hospital    will   do   two   things       The 

that   It  win  demand  of  those   who  prop' 

shat  they   have  sound   basis  of  preliminary 

mi  nee.    and    thai    its    standard    ill    this 

-liall  be  little  below  that  of  the  requirements  for  grant 

of  bachelor  of  arts  in  the  university.      It    i 

1    will    go   through    a   carefully    grade. l 
•  idy,    Including    actual    work    In    properly    fitted    lab 
that   after   this   they    will    be    brought 
with  the  sick  and  thus  obtain  practical  i  iperlence  of  ti 
.iltlcs  of  the  practitioner  of  mediclm 
;  ubllc    .... 
In  this  country  mi 
with  universities,  no  called,  or  the  connection   has   b 

and    nominal,    such 

by  the  university.     Hire,  however,  through   in:' 
I  ileal  di  partnwnt 

and  mutual  influence,  and  It  is  hoped,  therefore,  thai 
sary    d<  •  li  al    instruction    will    be 

rlth    and    subordinat.    to    the    broad    pi 
scientific  culture  upon  which  this  Ul 


it   is   because   it   is  believed   that   this   will   be  the  case  that 
a  widespread  hope  and  expectation  that  these  combined 
institutions   will   endeavor  to  produce   Investigators  as   well   as 
practitioners,  ;  ■    world  men  who  cannot  onlj 

the  old  charts,  but  who  can  make  new  and  better  ones  for  the 
use  of  others.  This  can  onlj  be  done  where  the  professors  and 
teachers  are  themselves  seeking  to  increase  knowledge,  and 
doing  this  for  the  sake  of  the  knowledge  itself;  anil  hence  it  la 
supposed  that  from  this  hospital  will  issue  papers  and  reports 
giving  accounts  of  advances  in.  and  of  new  methods  of  acquiring 
knowledge,  obtained  in  its  wards  ami  laboratories,  and  that  thus 
;iii  scientific  men  ami  all  physicians  shall  share  in  the  benefits 

of  the  work  actually  done  within  these  walls.  Hut  however 
interesting  and  valuable  this  work  may  be  in  itself,  it  is  sec- 
ondary in  importance  to  the  future  of  science  ami  medicine  and  to 
tlie  world  at  large,  in  comparison  with  the  production  of  trained 
Investigators,  full  of  enthusiasm,  ami  imbued  with  the  spirit  of 
e  research,  who  will  spread  the  Influence  of  BUCh  training 
far  and  wide.  It  is  to  young  men  thus  fitted  lor  the  work  that  we 
look  for  the  solution  of  some  myriad  problems  which  now  con 
front  the  biologist  and  the  physician. 

Do  I  seem  to  ask  too  much:  to  be  sanguine  as  to  what  human 
thought,  ami  study  and  skill  may  accomplish;  to  forget  that 
there  is  one  event  unto  all;   that  the  shadow  of  pain  and  death 

D  the  wise  man  as  on  the  fool'.'  I  have  two  answers.  As 
surely  as  our  improved  methods  of  prevention  ami  treatment, 
based  on  the  advances  in  knowledge  of  the  last  fifty  years,  have 
already  extended  the  duration  of  life  in  civilized  countries  nearly 
five  years,  have  prolonged  thousands  of  useful  and  productive 
lives,  and  have  done  away  with  Indescribable  agonies  of  the 
pre-anesthetic  period,  so  surely  we  are  on  the  verge  of  still 
greater  advances,  especially  in  tlie  prevention  of  infectious  and 

i  us  disease,  in  the  resources  of  surger.i  against  deformi- 
ties and  morbid  growths,  and  in  the  mitigation  of  suffering  due 
to  causes  which  cannot  be  wholly  removed.  Hut  tlie  second 
answer  is  more  important  and  it  is  this:  It  is  our  duty  to  try  to 
increase  and  diffuse  knowledge  according  to  the  means  and 
opportunities  winch  we  have,  ami  not  to  rest  idle  because  we 
cannot  certainly  foresee  that  we  shall  reap  when  we  have  strewn. 
"  It  is   not   incumbent  on   thee  to   finish    the   work,   but   thou   must 

not  therefore  depart  from  it."  says  the  Talmud,  and  "Of  him  to 
whom  much  is  given  much  shall  be  required,"  Bays  the  Scripture. 

The-e  words  of  I  lr.  Billings  show  better  than  I  could  express 
it.  tlie  wisdom,  the  farseeing  vision;  the  ideals  an' I  mi' 
strength  of  the  man.     His  influence  upon  hospital  develop- 
meiit  ami  medical  education  cannol  he  over-estimated.     How 
fortunate  that  at  the  ver)  beginning  ami  conl  many 

ars  tin-  institution  hail  the  benefit  of  In-  influence  a-  a  con 

-ultant  ami  adviser  to  the  trustees.    These  words  are  -till  lull 

of  meaning,  and  particularly  to  u  achers  and  pupils 

in  the  institution  for  which  he  did  so  much,  ami  who  on  this 

■■ii  pay  t ribute  t"  In-  memory. 

In,-.  .1  m  mis ;    The  evening  would  no!  he  .  ompli 
had  I  lr.  Welch  to  summ  n  ti  ibute. 

Dr.  Win  ii  spoke  in  pari  a-  follov        t  regard  it  a 
thi  B 

I    lir-t  !  witli  him  when   I    w.i-  a 

-tinleiit  in  a  patl 
■  ■  there  thai 

■ 
of  tliii  ^  s.    He  had 
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Hospital  and  was  full  of  the  future  of  this  institution.  I  saw 
then  one  side  of  his  activities — the  most  characteristic  in  a 
way — his  extraordinary  love  of  books  and  knowledge  of 
medical  literature. 

The  central  work  of  Dr.  Billings  was  of  course  the  library 
of  the  surgeon-general's  office,  and  the  museum,  enduring  for 
all  time.  I  question  whether  America  has  made  any  larger 
contribution  to  medicine  than  that  made  by  Dr.  Billings  in 
building  up  and  developing  the  surgeon-general's  library  and 
in  the  publication  of  the  Index  Catalogue  and  the  Index 
Medicus.  That  in  my  judgment  is  our  greatest  contribution 
to  medicine,  and  we  owe  it  to  this  extraordinary  man.  Enough 
has  perhaps  been  said  as  to  the  qualities  of  the  man  who 
organized  and  developed  that  great  work.  Dr.  McCaw  has 
rescued  a  little  chapter  in  his  life  about  which  few  knew  any- 
thing— his  experiences  as  an  army  surgeon.  It  is  interesting 
to  know  how  his  experiences  as  an  army  surgeon  influenced 
his  subsequent  work.  The  fact  that  he  was  an  army  surgeon 
brought  him  into  the  surgeon-general's  office  in  Washington ; 
and  the  opportunity  offered  there  enabled  him  to  develop  this 
great  library. 

The  other  work  which  he  did  during^the  thirty  odd  years  of 
his  connection  with  that  library  was  in  a  sense  incidental  to 
his  work  as  librarian  of  the  surgeon-general's  office.  Never- 
theless this  other  work  was  highly  significant.  He  was  for  a 
time  our  leading  authority  in  hygiene  in  this  country,  at  least 
in  certain  important  branches.  He  was  actively  interested  in 
the  work  of  the  American  Public  Health  Association  in  its 
early  days.  I  have  no  doubt  that  his  interest  in  hygiene  came 
from  his  experience  in  the  war.  In  fact,  his  early  publica- 
tions indicate  that;  one  being  on  hospitals  and  barracks; 
another,  on  army  sanitation  which  appeared  about  1870. 
Thus,  you  can  trace  from  his  army  experience,  the  work  of  the 
library,  ami  also  his  work  in  hygiene.  The  latter  of  course 
is  not  surprising,  because  an  army  surgeon  should  be  inter- 
ested in  hygiene  and  sanitation,  as  the  natural  result  of  his 
professional  interest.  Not  so,  however,  his  interest  in  bibli- 
ography and  the  building  up  of  a  library,  an  extraordinary 
and  absolutely  unique  work  for  an  army  surgeon,  in  a  young 
country  like  ours.  When  asked  what  America  had  contributed 
to  medicine,  you  would  not  expect  to  reply  the  building  of  a 
library  and  preparation  of  an  Index  Catalogue.  You  might 
expect  it  in  a  country  like  France  or  Great  Britain.  Never-  ' 
theless,  that  is  our  contribution,  and  as  Dr.  Thayer  has  said, 
that  library  has  had  a  marked  influence  upon  the  medical  out- 
look in  this  country.  Greater  justice  is  done  here  to  the  dis- 
coverer in  medicine  than  elsewhere,  and  a  much  more  careful 
effort  is  made  to  see  that  a  full  record  is  kept  of  what  has 
already  been  done,  so  that  historical  justice  may  be  given  to 
previous  work;  so  the  very  characteristics  of  our  medical 
literature  are  in  a  sense  a  tribute  to  Dr.  Billings'  work. 

1 1  is  work  as  a  hygienist  was  important.  He  was  the  greatest 
authority  on  everything  relating  to  sanitation,  hospital  con- 
struction, heating  and  ventilation.  Then  he  was  the  j 
vital  statistician  this  country  has  produced.  His  connection 
u  itb  the  tenth  and  eleventh  census  was  of  the  first  significance.! 


The  character  of  the  data  collected  for  them  was  due  to  the 
thought  which  he  gave  to  the  matter,  and  his  analysis  of  the 
vital  statistics  of  cities  in  connection  with  the  eleventh  census 
was  a  most  important  piece  of  work.  Dr.  Billings  was  the 
Cartwright  lecturer  at  the  College  of  Physicians  and  Surgeons 
in  New  York  in  the  late  '80's  and  his  lectures  were  devoted  to 
this  subject.  It  is  not  surprising  when  he  retired  from  the 
army,  that  he  should  have  been  selected  to  be  professor  of 
hygiene  in  the  newly  founded  laboratory  of  hygiene  at  the 
University  of  Pennsylvania. 

Dr.  Norton  I  think  is  under  misapprehension  as  to  his  fame. 
His  was  our  most  famous  name,  so  far  as  European  reputation 
is  concerned,  with  the  possible  exception  of  Dr.  Weir  Mitchell, 
during  the  decades  between  1870-1890.  He  had  the  widest 
acquaintance  and  was  the  most  highly  esteemed  of  American 
physicians.  He  was  the  one  whose  presence  was  desired  to 
represent  American  medicine  on  special  occasions.  He  was 
the  recipient  of  honorary  degrees  from  Dublin,  Edinburgh  and 
Oxford.  His  was  a  great  name  and  a  great  influence  in  the 
world  of  medicine. 

His  influence  was  also  great  upon  American  medicine.  I 
believe  he  had  the  making  of  a  great  surgeon,  but  he  was  with- 
drawn from  active  practice.  When  you  consider  that  he  was  a 
librarian,  a  bibliographer,  a  writer  on  hygiene  and  a  writer  on 
sanitation,  it  is  remarkable  what  his  influence  was.  Of  all  the 
men  I  have  ever  known,  he  was  about  the  wisest.  He  was  a 
man  whose  judgment  you  sought  on  any  difficult  subject,  and 
you  pinned  your  faith  to  him  more  than  to  any  man  of  your 
acquaintance.  He  was  wisest  because  he  was  under  no 
illusions.  He  got  at  the  heart  and  essence  of  things.  He  was 
an  eminently  sane  man,  who  knew  what  it  was  best  to  do  under 
the  circumstances,  and  what  it  was  practicable  to  do.  This 
quality  was  associated  with  a  wide  vision  and  high  ideals. 
Some  of  his  utterances  were  much  resented  by  the  average 
physician — the  somewhat  chauvinistic  American  doctor.  Read 
two  of  his  addresses  which  made  a  great  stir  at  the  time.  One 
is  the  centennial  address  at  Philadelphia  in  IMG  on  American 
medicine.  And  above  all,  read  the  address  which  was  resented 
by  some  members  of  our  profession,  "  Medicine  in  America," 
given  before  the  British  Medical  Association  in  1886,  So) 
what  facetiously,  but  fairly  seriously,  he  discussed  the  subje  I 
of  malaria,  and  declared  that  certain  portions  of  this  country 
had  been  rather  sterile  in  the  matter  of  investigation  and  pre- 
vention, lie  was  half-jocose,  but  at  the  same  time  he  candidly 
stated  how  meagre  had  been  our  contributions.  This  vie n 
was  the  opposite  of  the  usual  Fourth  of  July,  spread-eagle 
style  of  address,  but  it  was  well  to  have  it  said  ;  and  he  said  L1 
well!  At  the  same  time  I  would  not  convey  the  impression 
that  he  was  not  a  patriotic  American.  There  were  none  more 
so.  but  he  put  things  exactly  as  they  were.  He  was  a  lovei 
of  truth,  and  he  would  spare  nothing  in  order  to  reach  the 
truth  and  kernel  of  a  matter. 

He  was  not  an  educator,  but  of  course  his  influence  on 
American  education  was  considerable.  As  has  already  been 
pointed  out.  what  this  hospital  is  to-day  is  mainly  the  thought 
of  Dr.  Billings.    He  conceived  of  it  as  a  place  not  only  for  the 
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care  of  patients,  but  for  teaching  and  for  investigation — the 
great  functions  of  a  hospital.    All  three  wen   co 

parts  of  its  work.  Be  was  here  as  the  adviser 
of  the  trustees  of  the  hospital  from  about  1876,  I  think,  or 
L877,  until  the  time  when  the  hospital  opened.  They  would 
have  been  only  too  glad  to  have  him  become  the  superii  I 

hospital.    It  would  have  been  a  pity  in  a  sense  to  have 
him  give  up  his  great  work  in  Washington.    Dr.  Billing 
several  courses  of  lectures  on  medical  education  at  the  uni- 
versity, and  later  at  the  hospital. 

The  medical  Bchool  was  famous  before  it  existed.  There 
was  a  great  deal  of  discussion  as  to  what  the  school  was  going 
to  be,  and  do  one  had  more  influence  than  Dr.  Billings.  There 
itle  medical  faculty  here  even  before  1  came  in  1884. 
The  hospital  opened  in  188'J  and  the  medieal  school  in  L893, 
but  the  records  of  our  medical  faculty  begin  before  the  open- 
ing of  the  hospital  and  the  medical  school.  There  was  a  little 
group,  consisting  of  President  Gilman,  Ira  Remsen,  professor 
of  chemistry;  Newell  Martin,  professor  of  biology,  and   Dr. 

Billings,  and  the  data  collected   by  them  are  extremely   inter 

eating.    When  we  planned  to  open  the  medical  school,  our  most 
ing  matter  was  the  question  of  requirements  for  the 
admission  of  students-    elaborate  requirements  which  repre- 
beyond  what  existed  at  that  time!     Not 
even  a  high  school  requi  ted  then.     We 

were  alarmed  at  the  prospect  and  had  no  formal  opening  of 

edical   school.     We   feared   that   nobody   would    le, 

because  we  felt  that  we  ourselves  could  not  have  gotten  in  and 


we  did  not  know   whether  any   such   students  as   we  desired 
existed  at  that  time.    1>i.  I  in  our  councils,  and  one 

of  his  contributions  was  a  Little  publication  privately  circu- 
lated, in  which  he  gave  the  requirements   Eor  the  doctor's 

in  the  world.    You  maj 
imagine  how  helpful  that  was  when  «c  were  endeavoring  to 
i  requirements  for  admission. 
Nothing  has  been  said  about   the  great  work  of  hi-  later 

year-  as  the  li lira  nan  of  the  great   Public  Library  in  New  York. 

There  he  supervised  the  i  m  building  and  the 

consolidation  of  the  three  great  foundation-— the  Asto 
Lennox,  and  the  Tilden.     He  organized  the  library  which  in 
\cu  York  they  believe  to  be  his  greatest  work.    At  th 
memorial  meeting  in  the  Public  Library     a  most  Lntet 
meeting— Andrew  Carnegie,   Dr.   Weir   Mitchell.   Dr.   Osier, 
John  L.  Cadwallader  and  others  spoke,  and  emphasis  was  laid 
upon  it  as  Ins  greatest  and  most  important  work.     You  can 
see  how  great  the  man  was  when  just  at  the  end   I  can  only 
touch  upon  what  many  believe  to  be  his  greatest  work.     I  do 
not  so  believe  it  to  be.    I  think  his  greatest  work  was  the  build- 
ing up  of  the  library  in  Washington  and  the  publicat  ioi 
Index  Medicus  and  the  Index  Catalogue.     Dr.  Osier  -ays  the 
fame  of  bibliographers  lives.     Sailer  will  probably  be  known 
longer  as  a  bibliographer  than  as  a  contributor  to  knowledge. 
Oessler  will  prohabh  lie  known  longest  in  a  similar  way.     Dr. 
Billings  was   the  greatest   bibliographer   in   the   historj    of 
medicine. 

Dh.  Jacobs:    These  are  our  tributes  to  Dr.  Billii 


NOTES  ON   NEW   HOOKS. 


I  Meningitis.    Bj  lit  n»i  Mhmw,  M.  D.,  and  Samuel 

I.  D.     Introduction  by  Himiv  Koi-i.ik,  M.  D.     Illus- 
trated.    |2.60.     {Philadelphia  and  London:  J.  n.  Upp 

'I.:  I 

In  this  monograph  ol  307  pagi  t  knowledge  of  the 

tions  of  the  meninges  is  presented.     Free  use 
linical  materia]  of  other  workers  has  been  made  ti 

with   that   which   the  authors  themselves  have  had.     The   various 

•  mlology,  symptomatology,  etc. — Of  this 
disease  d  in  a  thorough  manner.    The  completed  bib- 

j   adds  to  the  value  Of  the  work  and  most  of  the  illustra- 
tions are  good.    The  book  should  prove  I  .  especially  to 
lana  engaged  in  clinical  work. 

in  .  Efandooi  Chomas 

LathboF   Sniixtw,   M.  D.     Vol.    III.      Illustrated.      Kmbossed. 
$7.    i. v.,,    York:   William  u  914.) 

With   one   exception   all    the  contributors   to   this   volui 

anger   is  a  Canadian;    and    the   I i><    of 
t  men  in  thi 
United  state..    This  broad  selection  i  I 
handbook  authority  which  would  be  lacking  were  it  a  mere  local 
production.     It  contains  a  great  deal  of  informatioi 
Connd  except  In  a  larpe  library,  so  that  it  at  on 
useful  book  for  almost  any  physician,  if  he  is  willing  I"  Walt  for 
all  eight  volumes.     It  is  a  thankless  and  a  most  exhaustive  task  to 
edit  such  a  work,  and  one  for  which  few  are  so  well  fitted  as  Dr. 


Stedman:  he  is  to  be  congratulated  on  getting  out  these  large 
volumes  as  rapidly  as  he  does,  and  in  so  SUCCeSSfullj 

a  high  standard  throughout.    This  handbook  can  be  referred  to 

with  the  assurance  Of  finding  accurate,  helpful  and  reliable  infor- 
mation. 

Where  the  lapse  of  tine    i  ,,|   [he  volumes 

is  considerable  It  would  seem  bett  e  ,|,  motion  to  every 

term  embodied,  and  not  say  "see  ,"  another  reference  which 
may  not  be  found  until  the  last  volume  appear  There  are  articles 
in  this  volume,  as  for  instance,  on  the  "  ear,"  which,  o  eem  to  US, 
could  he  much  shorter.     In  this  article In  many 

small  works  on  this  Bubjecl      One  would   not   naturally  turn  to 
such  a  handbook  tor  Information  as  to  how  to  perform  certain 
ins,  so  why  should  these  hi'  given  in  detail?    The  choice 
i ration:-  mig   I  are  se- 

lected  and   many   others  omitted?     The   reproducl 
remarkable  and  many  are  poor.    The  lists  of  referenci     appended 

era  vary  in  length  and  form;   there  should   be  mi 
formit)    practiced    In   their  arrangement  and   abbreviations. 

nexpurgated    <  I    Woman's    Suffrage. 

ai.mii E.  Weight.    II.    (Neu  York:  /'<•  1913.) 

The  anther   ha      not   added   to  his  dl   '  otitic   hi- 

nts of  Buffrai 
at  little  n  b  ion  on  I  and  sir 

Almroth  Wright's  plea  against  giving  women   the  ri^bt   to  vote 
carrli     verj  llttli  conviction  and  weight  with  it    The  publication 
■ 
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THE  QUARTER  CENTENNIAL  ANNIVERSARY  OF 
THE  OPENING  OF  THE  JOHNS  HOPKINS 
HOSPITAL  AND  THE  TWENTY-FIRST  ANNI- 
VERSARY OF  THE  OPENING  OF  THE  MEDI- 
CAL SCHOOL 
Will  be  observed  by  appropriate  exercises  beginning  October 
5,  1914,  and  continuing  during  the  week. 

The  exercises  upon  Monday,  October  5,  9.30  a.  m.  to  12  m.. 
are  to  be  especially  arranged  for  by  the  Training  School  for 
Nurses  and  will  be  announced  later. 

I '  poB  Monday  ;it  3.30  p.  m.,  the  formal  opening  meeting  will 
be  held  at  the  Lyric,  with  addresses  by  Dr.  W.  H.  Welch,  Sir 
William  Osier,  Miss  M.  Adelaide  Nutting  and  Dr.  H.  M.  Hurd. 

In  the  evening  there  will  be  dinners  of  the  former  Medical 
Officers  of  the  Hospital,  and  of  the  Alumnas  of  the  Training 
School  for  Nurses. 

Upon  Tuesday,  October  G,  9.30  a.  m.  until  12  m.,  papers 
upon  medicine  by  former  members  of  the  staff  will  be  presented 
in  the  Medical  Amphitheatre.  Papers  or  demonstrations 
of  methods  of  study  of  Psychiatry  at  the  Henry  Phipps'  Clinic 
from  10  a.  m.  to  12  m.  Gynecological  operations  in  the  Surgi- 
cal Amphitheatre  from  10  a.  m.  until  1  p.  m.  A  Clinic  by  Sir 
William  Osier  at  12  m. 

Luncheon  at  the  Hospital  from  1  to  2.30  p.  m. 

From  2.30  to  3.30  p.  m.  Clinic  in  the  Harriet  Lane  Home  by 
Dr.  John  Howland.  At  3.30  p.  m.,  a  dedication  of  the  Hewet- 
son  Medallion. 

A  demonstration  of  Nurses'  work  in  the  Medical  Amphi- 
theatre from  4  to  5  p.  m. 

From  4.30  to  5.30  p.  m.,  a  lecture  on  the  Herter  Foundation 
by  Dr.  Thomas  Lewis  of  London. 

In  the  evening  a  Dinner  of  the  Alumni  of  the  Medical 
School. 

Wednesday,  October  7,  from  9.30  a.  m.  to  1  p.  m..  Surgical 
Operations  in  the  Surgical  Amphitheatre. 

From  11a.  m.  to  1  p.  m.  Visits  to  Medical  Laboratories. 

1  p.  m.,  Luncheon. 

At  3.30  p.  m.,  Dedication  of  the  James  Buchanan  Brady 
Urological  Clinic,  with  addresses  by  Dr.  Winford  Smith,  Presi- 
dent Goodnow  of  The  Johns  Hopkins  University,  Dr.  H.  H. 
Young,  and  others. 

A  Garden  Party  upon  the  lawn  of  the  Hospital  at  5  p.  m. 

In  the  evening  a  Subscription  Dinner  to  Mr.  .lames 
Buchanan  Brady.     Also  Class  Dinners. 

Thursday,  October  8,  9.30  a.  m.  to  1  p.  m.,  Papers  in  Pathol- 
ogy in  the  Medical  Amphitheatre. 

Also  Papers  or  Addresses  upon  Obstetrical  Topics  in  the 
Surgical  Lecture  Eoom,  10  a.  m.  to  12  m.  Operations  in  Uro- 
logical Surgery  in  the  Surgical  Amphitheatre,  10  a.  m.  to  12  m. 

1  to  2.30  p.  m.,  Luncheon. 

4.30  p.  m.,  Second  Herter  Lecture  by  Dr.  Lewis. 

In  the  Evening,  Class  Dinners. 

Friday,  October  9,  4.30  p.  m.,  Third  nerter  Lecture  by  Dr. 
Lewis. 

More  detailed  programmes  will  be  published  later. 


During  the  Anniversary  Week  laboratory  demonstrations 
will  be  given  in  the  laboratories  of  the  Medical  School  as 
follows : 

In  the  Anatomical  Laboratory,  By  Prof.  Mall  and  the 

Anatomical  Staff. 
In  the  Physiological  Laboratory,  By  Prof.  Howell  and 

the  Physiological  Staff. 
In  the  Pharmacological  Laboratory,  By  Prof.  Abell  and 
the  Pharmacological  Staff. 
The  exact  dates  and  hours  of  such  demonstrations  will  be 
announced  in  the  final  program. 


PROGRAMME  FOR  THE  CELEBRATION  OF  THE  TWENTY- 
FIFTH  ANNIVERSARY  OF  THE  OPENING  OF  THE 
JOHNS  HOPKINS  HOSPITAL 


MONDAY 

October  5 

TUESDAY 
October  6 

WEDNESDAY 

October  7 

THURSDAY 

October  8 

9.30-12 

Nurses'  Training 

School 

9.30-12 

Medicine 

(Medical  Amphi- 

theatre) 

Psychiatry 

10-1 
Gynecology 
(Surgical  Amphi- 
theatre) 

12 

Clinic 

Sir  William  Osier 

9.30-1 
Surgery 
(Surgical  Amphi- 
theatre) 

11-1 
Medical  Laboratories 

Pathology 
(Medical  Amphi- 
theatre) 

Obstetrics 

(Surgical  Lecture 

Room) 

10-12 
Urological  Surgery 
(Surgical  Amphi- 
theatre) 

1-2.30 
Luncheon 

Luncheon 

Luncheon 

3.30 

Opening  Meeting 

(The  Lyric) 

Addresses : 

Dr.  W.  H.  Welch 

presiding 

Sir  Win.  Osier 
Dr.  H.  M.  Hurd 
MissM.  A.  Nutting 

2.30 

Pediatric  Wards 

Dr.   Howland 

3.30 

Dedication 

Hewetson  Medallioi) 

4. SO 
Herter  Lecture 

3.30 
Dedication  of  the 
J.  B.  Bradv  Urolog- 
ical Clinic 

Dr.  W.  H.  Smith  pre- 
siding 

Pres.  F.  J.  Goodnow 

Dr.  H.  H.  Young  and 

other  speakers 

5 
Garden  Party 
(The  Lawn) 

4. SO 
Herter  Lecture 

Dinners 

Johns  Hopkins 
Hospital   Alumni 

Nurses 

Dinner 

Alumni  of  Medical 
School 

Dinner  to  Mr.  J.  B. 

Brady,  Donor  of  the 

new  Urological 

Clinic 

Class  Dinners 

Class  Dinners 

THE  HERTER  LECTURES  FOR  1914. 

The  Herter  Lectures  will  be  given  in  connection  with  the 
Quarter  Centennial  Anniversary  of  the  Opening  of  The  Johns 
Hospital  and  the  Twenty-first  Anniversary  of  the  Opening  of 
the  Medical  Department  of  The  Johns  Hopkins  University, 
upon  Tuesday,  Thursday  and  Friday,  October  6,  8  and  9.  1914, 
at  the  Physiological  Lecture  Boom,  Monument  and  Washington 
Streets,  at  4.30  p.  m.,  by  Thomas  Lewis,  M.  D.,  University 
College,  London,  England. 

Dr.  Thomas  Lewis  in  charge  of  the  heart  station  at  Uni- 
versity College,  and  Editor  of  Heart  has  done  important  work 
in  the  study  of  cardiac  conditions,  and  will  present  three  lec- 
tures on  the  scientific  study  of  the  heart  and  its  bearing  on 
clinical  medicine.  He  is  the  first  clinical  investigator  who  has 
filled  the  position  of  Herter  Lecturer.  The  titles  of  his  lectures 
will  be  announced  later. 


The  Johns  Hopkins  Hospital  Bulletins  are  issued  monthly.  They  are  printed  bu  the  LORD  BALTIMORE  PRESS.  Baltimore.  Subscriptions,  $2.00 
a  year  (foreign  postage,  50  cents),  may  be  addressed  to  the  publish*  THE  JOHNS  HOPKINS  PRESS,  BALTIMORE;  single  copies  will  be  sent  by 
mail  for  twenty-five  cents  each.     Single  copies  may  also  be  procured  from  the  BALTIMORE  XEWS  CO.,  Baltimore. 
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THE  RELATIONS  OF  INTERNAL  MEDICINE  TO  PSYCHIATRY/ 

By  Lewellts  F.  Babksb,  M.  D.. 
cine  in  the  Johns  Hopkins  University  and  Physician-in-Chief  to  the  Johns  Hopkins  Hospital. 
Baltimore,  Mil. 


-  tbject  which  I  have  chosen  t'"r  my  remarks  is  the  rela- 

intemal  medicine  to  psychiatry.    Workers  in  b 
medicine  who  are  not  psychiatrists  will,  as  a  jrroup,  look  a1  sui  b 
a  topic  from  a  new-point  somewhat  different  from  il 
group  of  psychiatric  workers.    Moreover,  do  two  members  of 
either  group  i  ted  to  hold  identical  view-,  owing  to 

inequalities  in  innate  tendencies  and  in  opportunities  for  ac- 
quiring knowledge.    You  will  not  expect  me,  therefore,  with 

judices  of  my  group  and  with  the  bias  peculiar  to 
myself,  to  give  expression  to  opinions  wholly  satisfactory  either 

iatrists  or  to  other  internists.  A-  fellow  workers  in 
allied  Gelds  <if  natural  science,  however,  your  way  of  looking 
and  mine  arc  sufficiently  alike  n>  permit,  I  hope,  of  a  similarity 
of  vicu  •   with  sympathy  and  with  conditional  ap- 

proval.   It  i-  desirable  that  from  time  to  time  various 

■1  various  psychiatrists  -hall  give  expression  I 
Dg  the  mutual  relations  of  their  resp 

r  the  fruits  of  such  discussion  should  grow  u 
with  the  number  Bharing  in  it. 

ictorily  to  deal  with  my  topic,  the  provim  • 

subjects  should  be  denned;  but  as  with  every  I 


•  Annual  Address  at  the  seventieth  annual  meeting  of  t; 
dieo-Psychologlcal  Association,  Baltimore,  Md.,  Ma 
1914. 


ences  which  overlap  or  border  on  one  another,  there  is  likely 
to  be  some  doubt  as  to  the  exact  territory  of  ea<  b.    A-  generally 
understood,  internal  medicine  has  to  deal  with  the  science  and 
art  concerned  with  the  restoration  and  preservation  of  health 
by  mean-  other  than  those  employed  by  the  surgeon  and  the 
obstetrician,  while  psychiatry  bas  to  deal  with  the  study  and 
treatment  oi  diseases  of  the  "soul"  or  ••mind."  the  word 
"psychiatry"  being  derived  from  the  Greek    4"'\'i-    meaning 
breath,  life,  bouI,  and  \arp6i,  meaning  physician.    Th 
of  the  larger  subject,  medicine,  dealing  with  all  disease  other 
than  that  dealt  with  by  Burgery  and  by  obstetrics,  and  includ- 
ing diseases  affecting  both  what  bas  been  called  the  mind 
(<Pvxv)  ami  what  has  been  called  the  body  (owfia),  tl 
developed  a  special  branch  known  as  psychiatry,  in  w! 
cording  to  general  assumption,  Bp&  ial  att  I  to  the 

diseases  which  affect  particularly  the  mind. 

The  actual  establishment  of  psychiatry  as  a  subdivision  of 
internal   med  pment, 

scarcely-more  than  a  hundred  years  old      i 
antiquity,  it  is  true,  disturbanci 
to  be  associated  with  bodily  disturbai 
and  with  changi  -  in  the  humor 

■lew  of  •'mental  diseaa  "  d  d  •    •  obtain  during  the  middle 
tal  disturbani  i  -  '"  for  t: 
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of  that  time  were  not  looked  upon  as  evidences  of  disease  but 
rather  as  due  to  demoniacal  possession  or  divine  punishment, 
occasionally  to  divine  ecstasy  or  rapture.  Medical  men  up  to 
a  century  ago  busied  themselves  but  little  with  the  study  and 
treatment  of  those  who  were  grossly  disturbed  "  mentally." 
The  treatment  these  unfortunates  received  varied  with  the  dis- 
turbance. Some  of  them  were  lucky  enough  to  be  revered 
and  worshiped  as  saints,  but  more  of  them  had  the  misfortune 
to  be  regarded  as  sinners  whose  only  hope  lay  in  a  priest  who 
could  exorcise  evil  spirits ;  all  too  often,  as  witches  or  wizards, 
practitioners  of  sorcery,  they  were  made  to  feel  the  tortures  of 
the  rack  or  to  suffer  at  the  stake.1  The  interest  of  medical  men 
had  become  reawakened  in  mental  disease  a  long  time  before 
it  became  generally  recognized  that  mental  disturbances  are 
best  studied  and  treated  by  physicians,  and  it  was  only  after 
the  insane  began  to  be  treated  in  a  humane  manner  in  hospitals 
under  the  care  of  physicians  that  the  scientific  study  of 
"  mental  disease  "  could  be  begun.2 

Pinel  and  Esquirol  in  France;  Eeil,  Nasse  and  Jacobi  in 
Germany:  Gardner  Hill,  Tuke  and  Connelly  in  Great  Britain 
were  the  pioneers  in  ameliorating  the  conditions  by  providing 
medical  treatment.3  In  America  asylums  for  the  insane  began 
to  be  established  in  the  first  quarter  of  the  last  century;  the 
propagandised  of  Miss  Dorothea  Dix,  in  the  middle  of  the  cen- 
tury, led  to  great  reforms  in  care,  and  with  the  opening  of  the 
Utica  State  Hospital  in  1843  began  "  the  era  of  awakening."  * 
A  demand  for  psychiatric  clinics,  for  the  scientific  study  of 
"  mental  diseases."  was  made  by  Griesinger  in  1868,  since  when 
such  clinics  have  been  established  in  Germany  in  nearly  all 
the  university  centers.  We  have  begun  to  follow  Germany's 
example  in  America  :  a  psychiatric  clinic  has  existed  for  several 
years  in  Ann  Arbor;  Boston  has  a  psychopathic  hospital5 
which  serves  a  similar  purpose,  and  now  Baltimore  has  the 
Phipps  Psychiatric  Clinic.  During  the  past  twenty-five  years 
psychiatry,  in  spite  of  the  obstacles  in  its  way.  has  developed 
with  surprising  rapidity,  attaining  to  general  recognition  as 
an  important  medical  specialty.  The  study  of  patients  by 
clinical  methods  has  led  to  the  recognition  of  certain  types 
of  abnormal  behavior,  disorders  with  characteristic  symptoms, 
course  and  termination.  Psychiatrists,  calling  to  their  aid 
the  methods,  and  utilizing  the  results,  of  certain  of  the  more 
fundamental  sciences  (anatomy,  physiology  and  embryology 
of  the  nervous  system,  normal  psychology,  pathological  anat- 
omy, experimental  pathology,  pharmacology,  general  medi- 
cine I.  have  been  gradually  accumulating  data  for  a  foundation 
upon  which  a  true  science  of  psychiatry  may  later  be  built, 


1  Kraepelin  (  E. )  :     Psychiatrie.  V.  Aufl.,  Leipz.,  1S96. 

2  Cf.  Ziehen  (T.):  Die  Entwicklungsstadien  der  Psychiatrie. 
Berl.  Win.  Wehnschr.,  1904,  XLI,  777-780. 

3  Garrison  (F.  H.) :  An  introduction  to  the  history  of  medicine. 
Phila.  and  Lond.,  1913;  also,  Meyer  (A.)  :  A  few  trends  in  modern 
psychiatry.    Psychol.  Bull.,  1901,  I,  217-240. 

4  Hurd  (H.  M.):  Three-Quarters  of  a  Century  of  Institutional 
Care  of  the  Insane  in  the  United  States.    Am.  J.  Insan.,  Jany.,  1913. 

'*  CJ.  Southard  (E.  E.) :  Contributions  from  the  psychopathic 
hospital,  Boston,  Massachusetts:  Introductory  note.  Bost.  M.  and 
S.  J.,  1913,  CLXIX,  109-llfi. 


a  science  which  will  reveal  the  nature  and  causes  of  what  are 
now  called  "  mental  disorders  "  and  which  will  permit  man  to 
cure  or  to  prevent  them. 

When  we  inquire  why  it  is  that  psychiatry  has  been  marked 
off  as  a  special  province  of  internal  medicine,  to  be  cultivated 
for  its  own  sake  by  a  selected  group  of  men  known  as  psy- 
chiatrists, rather  than  by  the  general  practitioners  of  internal 
medicine  who  deal  with  diseases  of  the  respiratory,  circulatory, 
digestive,  urogenital,  nervous  and  other  systems  of  the  body, 
we  find  the  reasons  ( 1 )  partly  in  the  historical  development 
above  referred  to.  (2)  partly  in  the  fact  that,  for  obvious 
reasons,  the  markedly  disturbed  patients  with  whom  psychi- 
atrists first  dealt  could  not  be  cared  for  properly  except  under 
conditions  differing  somewhat  form  those  which  obtain  in 
people's  homes  and  in  the  ordinary  wards  of  hospitals,  and  ( 3 ) 
partly  in  recognition  that  abnormal  mental  states  and  the  path- 
ological behavior  which  accompanies  them  require  for  their  in- 
vestigation a  training  and  an  experience  both  in  normal  psy- 
chology and  in  psycho-pathology  which  have,  hitherto,  not  been 
available  to  the  ordinary  graduates  of  medical  schools. 

It  was.  then,  chiefly  an  urgent  practical  need,  that  of  caring 
for  patients  whose  extraordinary  behavior  was  such  as  to  pre- 
clude medical  attention  at  home  and  in  ordinary  hospitals, 
which  led  to  the  development  of  psychiatry  as  a  special  branch 
of  medicine.  It  is  well  that  this  should  be  emphasized,  for  as 
knowledge  of  psychiatry  and  of  medicine  increases,  it  becomes 
ever  clearer  that  there  is  no  fundamental  difference  between 
the  pathological  states  studied  by  the  psychiatrist  and  those 
studied  by  the  general  internist.  The  patients  who  ultimately 
fall  into  the  hands  of  the  psychiatrists  are  usually  observed 
in  the  earlier  periods  of  their  illness  for  a  longer  or  shorter 
time  by  internists,  and  many  patients  who  remain  in  the 
general  internist's  care  throughout  the  whole  of  their  illness 
exhibit  behavior  which  would  be  recognized  at  once  by  those 
skilled  in  psychiatry  as  the  accompaniment  of  abnormal  men- 
tal states. 

Some  seem  to  believe  that  the  domain  of  abnormal  "  mental 
states  "  is  identical  with  that  of  psychiatry,  belonging  ex- 
clusively to  it.  while  the  domain  of  abnormal  "  bodily  states  " 
is  identical  with  that  of  internal  medicine,  belonging  exclu- 
sively, in  turn,  to  it.  Without  entering  further  at  present  upon 
what  is  meant  by  "  mental  states  "  and  "'  bodily  states  "  respect- 
ively, it  is  obvious  that  to  define  the  provinces  of  internal  medi- 
cine and  psychiatry  in  the  way  mentioned  will  be  sat.isfai  torj 
neither  to  the  psychiatrist  nor  to  the  general  internist.  For  a 
large  part  of  the  work  of  psychiatrists  to-day  consists  in  the 
study  of  the  "  bodily  states  "  of  their  patients  ante  mortem  and 
post  mortem,  and  no  small  part  of  the  work  of  internists  con- 
sists in  securing  from  their  patients  reports  of  modifications 
of  their  "  mental  states,"  known  ordinarily  as  the  "  symp- 
toms "  of  which  the  patients  complain. 

In  the  study  of  every  patient,  an  internist  begins  with  listen- 
ing to  a  "  complaint."  If  a  patient  complain  of  a  pain  in  the 
abdomen,  of  a  cough,  of  a  feeling  of  palpitation,  of  shortness 
of  breath,  of  diarrhoea,  of  dimness  of  \  ision,  of  sleeplessness,  of' 
disinclination  for  exertion,  of  loss  of  appetite,  of  numbness 
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in  hi-  left  foot,  in  each  instance  he  reports  a  modification  of 
his  "consciousness"  which  has  led  him  to  assume  that  his 
body  is  rhaps,  in  the  part  of  it  which  feels  abnormal 

to  him.  This  assumption  of  the  patient  may  or  may  not  be 
correct;  the  internist  often  finds  that  the  patient's  "ideas" 
of  the  nature  and  localization  of  his  "  bodily  disturbani 
erroneous.  The  physician  uses,  however,  the  psychic  (anam- 
nestic) clues  as  guides  to  his  search  for  pathological-physiolog- 
ical processes;  he  hunts  for  physical,  chemical,  ot  biological 

-.  tirst  in  the  parts  to  which  the  patient  has  n 
him,  and  also  elsewhere  in  the  patient's  body;  very  often  he 
gives  but  little  mere  thought  to  the  "mind"  •  > t"  the  patient 
who  has  reported  one  or  several  modifications  of  his  conscious- 
i  •  --.  Now  there  would  seem  to  be  easy  transitions  from  these 
slighter  modifications  of  "coi  -  which  we  call  the 

••  symptoms  "  or  ordinary  "  somatic  "  disease,  t<i  the  outspoken 
ami  complex  "'  mental  "  syndromes  with  flagrant  maladjust- 
ment to  surroundings  with  which  the  psychiatrist  ha 
narily  to  deal.    It  is  the  internis  e  pain  of 

gall-stone  colic,  with  the  delirium  of  typhoid  fever,  with  the 
mental  confusion  <>(  uremic  intoxications,  with  the  hallucina- 
tions which  accompany  ei  a  after  alcoho 

ih  the  depression  which  accompanies  mucous  colitis, 
with  the  optimism  of  the  consumptive,  with  the  aphasic, 
apraxic  and  agnostic  phenomena  in  cerebral  atherosi 
with  the  post-paroxysmal  homicidal  act  of  a  man  who  has 
epilepsy,  with  the  delusions  of  grandeur  in  general  paresis, 
with  the  moral  ami  intellectual  defects  often  seen  afl 

Mie  brain  in  infancy,  with  the  dullness,  slow-wittedness 
ami  drowsiness  of  myxcedema,  ami  with  the  anxiety,  appre- 

.   fear,   restlessness  ami   irritability  characteristic  of 
exopthalmic  goitre,  which  makes  him  think  of  the  impo 
nf   studying  "somatic"   alterations   when    the   "mind"   or 
"psyche"  is  disturbed,  ami  of  observing  the  "behavior"  of 
•ill  nf  inquiring  a-  to  changes  in  his  "  m 

» hen  the  "  body  "  or  "  Boma  "  i-  oh\  iously  dis< 
We  might  further  attempt   I  the  relation  which 

obtains  between  internal  medicine  ami  psychiatry  by  applying 

in  pathological  domains  a'  modern  c option  of  tin 

nf  physiology  to  psychology,'  and  say  that  internal  in 
(exclusive  nf  psychiatry  >  investigates  the  processes  (  under  dis- 
•  the  pun-,  or  organs,  nf  which  an  . 

omposed,  while  psychiatr)  investigates  the  acth 
almoin  ■  ■:'  the  organism  a-  a  whole,  that  is 

activities  in  which  it  operates  a-  a  whole  Or  unit.  But  frmii 
what  has  of  the  work  dow  actually  carried  on 

chiatrists  mi  one  side  ami  by  general  internists  mi  tin 
it  is  plain  that  these  definitions  are  not  entirel)  satis 
though  they  approach  the  goal  ami  are  doubtless  akin  to  tin 
considerations  in  which  psychiatry  1-  defined  a-  "  He 
which  deal-  with  disorders  of  adaptation  or  adjustn 
the  person  to  the  'situations'  in  which  he  finds  himself."     If 

dify  this  last  definition  <•<  psychiatry  so  a-  to  include 


only  the  cases  in  which  there  is  conspicuously  abnormal  be- 
havior of  the  person  a-  a  whole,  we  -hall  emne  closer  in  the 
actual  work  nf  the  psychiatry  nf  our  time.     It  is  not  worth 
while,  perhaps,  to  strive  too  hard  im'  precision.     Even  if  we 
could  satisfactorily   delimit   the   provinces   under  disi 
to-day,  the  boundaries  would  have  i"  lie  changed  a  little  later 
mi.    We  must,  therefore,  forego  any  attempt  at  final  and  rigid 
mapping,  he  content  with  outlining  the  areas  pro\  isionally,  and 
he  prepared  in  change  the  outlines  a-  the  sciences  develop,  as 
their  methods  nf  study  change,  or  a-  the  needs  nf  prai  I 
t.ite.  i  >iir  difficulties  would  onlj  be  increased  if  we  tried  sharply 
to  mark  out  the  field  nf  neurology  :  tin-  doubtless  explains  why, 
in  some  universities,  neurologj   has  an  independent  pi 
others  is  combined  with  psychiatry,  and  in  -till  others  is  kept 
in  the  department  nf  internal  med 

It  would  certainly  not  be  wise  to  limit  the  psychiatrist's 
studies  in  what  are  ordinarily  known  a-  the  "  insanities"  or 
••  lunacies,"  in  the  patient-  whose  "  unsoundness  of  mind  "  i-. 
for  example,  symptomatologically  designated  a-  mania,  melan- 
cholia, dementia,  hallucinatory  confusion,  paranoia,  hebe- 
phrenia nr  catatonia,  syndromes  one  or  more  of  which  may  lie 
met  with  in  the  several  pathological  states  known  as  the 
manic-depressive  psychoses,  tin-  idiocies  ami  imbecilities,  the 
toxic  ami  infectious  processes,  dementia  paralytica,  the  senile 
dementias,  or  the  psychoses  of  adolescence  (  dementia  praecox  ). 
While  the  practical  side  nf  his  work  may  compel  him  to  give 
the  major  part  "<  hi-  time  In  the  study  and  care  of  such 
patient-,  it  is  mandator}  for  the  advance  nf  In-  science  that 
he  -hall  have  opportunity  in  study  also  i  l  )  some  of  the  | 

ordinarily  described  as  "  nervous  "  nr  "  psych urotic,"  rather 

than  ••  insane.'"  I  mean,  for  instani  e,  the  "  neurasthenic,"  the 
•  hysterical,"  the  "  psychasthenic,"  or  the  "  hypochondriacal," 
and  ( ■.'  i  some  of  the  patients,  presenting  the  phenomena  known 
a-  aphas  i.  and  apraxia,  due  to  local  lesions  in  the 

brain.  There  is  no  dearth  nf  such  material :  everj  community 
supplies  it  in  ai nnii nt-  add piate  in  provide  for  the  invi  stigative 

:   the  psychiatrists,  a-  well  a-  I'm-  th f  the 

internists  and  the  neurologists.  It  will  he  all  the  better  if 
■  hiatri-t  can  add  -till  further  to  hi-  objects  nf  study 
ami  include  :i  certain  number  nf  those  individuals  who  are 
thought  nut  t"  he  actually  diseased  hut  only  to  he  psycholog- 
ically "unusual,"  I'm'  instance,  ill  geniuses,  < ".'  i  those  who 
have  undergone  or  arc  reported  to  have  undergone  pei  uliar  ex- 
periences  (hypnoti  psychotherapeutic,  telepathic, 

rod  (3  I  those  n  Im  man;-  rj  anti-social  h 

cie-  ('.  ■/..  vagrants,  prostitutes,  criminal-). 

Indeed,  tn  huild   up  a  chopathology,  whether  it 

have  an  associational  ba  Ziehen,  or  a 

cluneal  pathological  basis  Ifort  of  W  ernicl  i  . 

more  eclectic,  .1-  exemplified  l>\  the  recent  worl 
ami  ni  J  large  ami  varied  clinical  and  patho 


•McDougall   (\\\):    Psychology.  N.  Y.   1  Home  Univ.   Library), 
1913. 


'Wernicke   (C.)       Qrundrlsa  1  \mi..  Leipz., 

1906. 

lodern  problems  in  psychiatry,  Eng.  Ti 
l>.  'irr  and  H   <:.  Rows,  Manch 

'Jaspers  1  k.  1      AliL-.n  rlln,  1913. 
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experience  is  desirable.  The  general  psycho-pathologist  can, 
however,  in  his  constructions,  make  good  use  of  the  results 
of  intensive  studies  made  in  more  circumscribed  fields.  He 
must  know  how  to  value  in  the  first  place  researches  dealing 
with  the  subjective  phenomena  of  mental  disease  (phenomenol- 
ogy), whether  these  are  reported  by  patients  as  referring  to 
external  objects,  to  persons  other  than  themselves,  or  to  their 
own  bodies,  and  including  not  only  cognitive  states  but  also 
feelings  and  emotions  (affective  states),  and  consciousness  of 
effort  or  striving  (conative  states).  He  must  understand  also 
how  to  estimate  the  objective  symptoms  of  "  mental  disease," 
the  objectively  demonstrable  disturbances  of  perception,  com- 
prehension, orientation,  association,  memory,  motility,  speech, 
the  bodily  expressions  of  mental  states  ( physiognomy,  writing, 
work,  behavior).  He  will  pay  attention  especially  to  reports 
of  investigations  undertaken  from  the  experimental  side.10 
Besides  utilizing  these  studies  bearing  upon  the  subjective  and 
objective  elements,  he  has  further  to  determine  the  worth  of 
researches  which  deal  with  the  connections  which  exist  among 
the  subjective  phenomena,  that  is,  with  the  way  in  which  sys- 
tems and  dispositions  develop  in  the  mind  in  disease  and  with 
the  manifestations  of  the  abnormal  "  structure  of  the  mind  "  in 
the  so-called  "  pathological  reactions,"  u  in  "  pathological  sug- 
gestibility," in  "  pathological  after-effects  of  earlier  experi- 
ences," or  in  the  splitting  off  of  smaller  or  larger  systems  and 
dispositions  from  the  mind  as  a  whole  ("  dissociation  of  per- 
sonality "').  In  this  domain  come  also  the  observations  upon 
the  attitude  of  the  patient  toward  his  own  disease,  whether  it 
be  one  of  total  "  perplexity,"  or  one  in  which  he  more  or  less 
critically  observes  his  own  mental  state  and  decides  that  it  is 
either  normal  or  abnormal  (absence  or  presence  of  so-called 
"  disease-insight "). 

The  worth  of  investigations  of  the  connections  existing 
among  the  elements  on  the  objective  side  has  also  to  be 
weighed  and  judged  by  the  all-round  psychopathologist. 
These  connections  appeal  especially  to  the  worker  who  has 
been  trained  in  biology,  physics  and  chemistry,  for  it  is  in 
them  that  he  believes  that  causal  explanations  are  to  be  sought. 
Regarding  the  structure  and  functions  of  a  living  organism 
as  the  resultant  of  the  interactions  between  factors  of  heredity 
and  factors  of  environment,  he  will  enter  upon  the  Herculean 
task  of  analyzing,  in  an  individual  case,  the  reciprocal  influ- 
ences of  exogenous  forces  and  the  innate  tendencies  derived 
from  the  patients  progenitors.  Here  all  the  methods  of  inter- 
nal medicine — physical,  chemical  and  biological — have  to  be 
employed.  It  is  only  on  a  basis  of  studies  such  as  I  have 
referred  to  that  we  can  hope  in  the  future  for  a  satisfactory 
general  psyehopathology,  one  adequate  for  application  to  the 
clinical  syndromes  which  we  meet  every  day  either  as  psychia- 
trists or  as  general  internists.  And  as  our  knowledge  of  general 
psychopathology  ljtows,  our  classification  of  the  psychos 


10  Cf.  Hoch  (A.):  A  review  of  psychological  and  physiological 
experiments  done  in  connection  with  the  study  of  mental  diseases. 
Psychol.  Bull.,  1904,  I,  241-257. 

11  Meyer  (A.):  The  problems  of  mental  reaction-types,  mental 
causes,  and  diseases.    Psychol.  Bull.,  190S,  V,  245-261. 


psychoneuroses  will  gradually  change.  Clinical  syndromes  will 
be  multiplied  or  reduced  as  further  knowledge  permits  of 
greater  discrimination  on  the  one  hand  or  of  better  syntheses 
on  the  other.  Psychological  classifications  will  arise  on  the 
subjective  side,  while  on  the  objective  side  pathological-his- 
tological,  chemical,  physical,  and  biological  classifications  will 
be  established;  and,  most  important  of  all,  we  shall  ultimately 
arrive  at  the  groupings  which  are  so  important  for  prevention, 
namely  the  etiological. 

I  have  spoken  of  "  consciousness  "  u  as  though  there  were  no 
doubt  that  it  occurs.  But  we  live  in  iconoclastic  times,  and 
there  are  people  who  deny  the  existence  of  "  consciousness  " 
as  they  do  that  of  "  ideas  "  and  the  possibility  of  "  introspec- 
tion." "  Xow  medical  men,  as  a  rule,  have  had  but  little  train- 
ing in  psychology  or  in  psyche-physics.  They  have  had  an  edu- 
cation in  natural  science  (physics,  chemistry  and  biology),  and 
in  the  laboratory  and  clinical  branches  of  medical  science. 
They  take  it  for  granted  that  they  are  conscious  organisms 
themselves,  that  other  human  beings  and  perhaps  animals  are 
conscious,  and  that  consciousness  if  experienced  by  lower  ani- 
mals, by  plants,  or  by  inanimate  objects  in  the  external  world 
must  be  very  unlike  their  own.  They  are  familiar  with  differ- 
ent grades  of  consciousness  in  themselves  from  the  full  aware- 
ness of  alert  states  through  the  lessened  awareness  of  dreams 
to  the  "  unconsciousness  "  of  deep  sleep  or  of  ether-ana?sthesia. 
This  consciousness  occurs  in  the  same  living  body  which  they 
study  in  other  ways : "  they  do  not  think  of  it  as  anything 
separable  from  the  living  body;  it  disappears  sometimes  while 
the  body  is  alive;  they  think  that  human  and  animal  con- 
sciousness ceases  to  exist,  as  such,  at  death  and  often  at  a 
considerable  period  before  death  when  this  is  preceded  by 
coma.15  Familiar  with  the  conceptions  of  development  and  of 
adaptation,  they  think  of  the  gradual  evolution  of  conscious- 
ness in  each  human  individual  as  well  as  in  the  animal  series; 
they  think  of  it  as  having  its  origin  in  lower  forms  of  men- 
tality, for  they  do  not  think  of  attributing  to  the  amoeba  any 
awareness  comparable  to  their  own;  since,  however,  they  see 
a  graded  series  of  living  organisms  extending  all  the  way  from 
the  protozoa  to  man,  it  is  not  hard  for  them  to  think  of  similar 
gradations  in  the  "  mental "  or  "  psychic  "  all  the  way  up  to 
the  "  mind  "  of  man  from  the  "  protaesthesia  "  of  the  amoeba. 
Indeed  some  medical  men,  as  did  Paracelsus  and  Jerome  Car- 
dan centuries  ago,  can  go  further  and  conceive  of  a  "  psychic  " 
side  to  the  inorganic  world  (as  in  the  doctrines  of  hylozoism 
and  panpsychism).16  On  account  of  their  training  in  biology 
and  in  evolution,  physicians  think  of  the  mind  as  developing 


aCf.  Marshall  (H.  R.) :    Consciousness.    N.  Y.,  1909,  1-685. 

13  See  the  interesting  discussion  of  this  subject  by  Lovejoy  (A. 
0.),  On  the  existence  of  ideas.  Johns  Hopkins  Univ.  Circ,  n.  s., 
1914,  178-235. 

14  Kraus  (F.):  Die  Abhangigkeitsbeziehungen  zwischen  Seele 
und  Korper  in  Fragen  der  inneren  Medizin.  Ergebn.  d.  inn.  Med. 
u.  Kinderheilk.,  Berl.,  190S,  I,  1-46. 

15 1  am,  of  course,  not  referring  here,  in  any  sense,  to  the  ulti- 
mate problem  of  the  "  immortality  of  the  soul." 

10  See  articles  on  these  subjects  in  Eisler  (R.  t,  Worterbuch  der 
philosophischen  Begriffe.     2  Aufl.,  Berlin,  1904. 
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parallel  with  the  increasing  complexity  of  the  mechanisms  of 
regulation  and  association,  that  is,  with  the  advancing  in- 
tricacy of  the  nervous  system,  in  organisms  struggl 
their  own  existence  and  that  of  their  species.  They  find  it 
natural,  therefore,  to  look  upon  " consciousness "  and  upon 
••  infraconscions  mind  "  as  in  some  way  indissolubly  connect!  d, 
in  human  beings  ami  in  the  higher  animals,  with  the  physi- 
ological processes  going  on  in  the  nervous  system  and  thi 
organs.  They  are  sympathetic  with  the  doctrine  of 
levels  of  reflexes  in  the  nervous  system  ;  they  recognize  that  the 
activities  of  the  lower  levels  may  net  he  associated  with  con- 
sciousness hut  think  it  possible,  with  Knight  Dunlap,"  that  no 
•  occurs  without  complete  arc-reflexes  involving 
the  higher  levels.  In  examining  the  writings  of  workers  in 
psychology,  physicians  sometimes  find  it  difficult  to  under- 
stand all  that  is  said  in  the  discussions  regarding  (1)  the 
difference  between  "consciousness"  and  its  "content"  and 
CM  the  subject-object  relationship!  Medical  men  are,  however, 
conscious  of  "  knowing  "  and  "  feeling  "  and  "  striving  "  them- 
selves, and  they  note  that  these  processes  occur  in  cycles  which 
tend  naturally  to  end  in  feelings  of  "  satisfaction."  Observing 
other  people's  behavior,  they  conclude  that  these  others  also 
"know"  ami  "feel"  and  "strive."  They  realize  that  they 
can  be  conscious  not  only  of  content  which  is  "present  "  (intui- 
tion) but  also  of  content "  no1  present"  (imagination).  They 
can  recall  the  past  (  re<  ollection  )  :  learning,  too,  that  what  tiny 
are  conscious  of  at  any  given  moment  has  its  "meaning" 
because  of  earlier  experiences,  they  speak  of  ■•  memor 

[plain  it  by  conceiving  of  some  structural  modification 
of  the  nervous  system  that  endures,  labelling  the  record  a 
"mental  disposition"  or  an  "engram."     They  see  that,  as 
mind.-  develop,  these  "mental  dispositions"  become 
ingly  numerous  and  are  systematically  arranged  in  smaller 
croup-,  larger  groups  and  finally  in  one  vast  system  : 
cognitive  ride,  the  total  accumulation  constitutes,  abstractly 
■  red,  the  "  knowledge  "  possessed  by  the  mind,  ■■ 
fective  ami  conative  Bide  the  total  accumulation,  ab 
Btractly  considered,  constitutes  the  "character"  < 
vidual." 

Es] ially  interesting  to  physicians  ami  psychiatri 

ial  dispositions  which  pertain  to  the  hod . 
of  the  individual  in  contrast  with  those  which  pertain  to  the 
"world"  externa]  to  that  body.     In  all  conscious  states  the 
mnd  i-  formed  by  somatopsychic  constituents,  that  i-. 
by  elements  referable  to  tin-  body  it-elf.  including  the  kina?s- 
thetic  and  viscera]   sensations,  the  innervation  feelii 
appetites,  ami  the  aversions,  ami  the  various  so-called  a 
or  emotional  states.    Our  bodies  are  always  "  with  u 
are  being  continually  experienced  in  our  conscious  stal 

"  content "  corresponding  to  th bodies  is  relatively  o 

a-  compared  with  the  infinite  variation  of  the  •• .  • 

ding  to  the  external  world.     \'o  wonder  thai   this  "con- 
tent  "  pertaining  to  the  body  seems  to  be  peculiarly  our  own: 


it  i-  -  private  "  content  in  contrast  with  that  content  which  |  in 
a  sense,  hut  only  in  a  sense)  can  be  publicly  shared.  No  wonder 
that  we  speak  therefore  of  the  "  self,"  and  define  introspection 
in  the  narrower  sense  as  "  observation  of  the  self,"  remember- 
ing, however,  that  in  the  wider  sense  introspection  ma}  r<  Eer 
to  examination  of  the  total  content.  Nor  is  i1  surprising  that 
main  find  n  desirable  to  designate  I  lie  "  observer  "  a-  the  "  I 
or  ••  Ego,"  the"  subjective  correlator  of  experience  "  in  i  ontrast 
with  "what  is  observed,"  i.  <•..  with  the  content  ("-elf"  ami 
"not  self").™  In  this  connection  it  is  well  to  keep  m  mind 
the  fact  that  the  bodj   i-  an  agglomerate  of  organs  ami  that 

nditions  dealt  with  by  the  physician  often  involvi 
alterations  in  the  element-  of  tin-  organ-agglomerate.  It  is 
surely  not  surprising,  that  somatic  disease  is  often  accom- 
panied bj  alterations  in  the  "  Belf  "  which  have  a  peculiar  ten- 
dency to  persist  ami  to  he  characterized  by  negative  feeling 
tones. 

Medical  men  are  not  likely  to  give  up  the  studj  of  conscious- 
ness or  to  refuse  to  use  the  reports  given  h\  patients  of  their 
"subjective  "  experiences*  Such  a  policy  would  seem  to  them 
absurd.  But  wedded  as  they  are  to  the  method  of  investigation 
id'  the  natural  sciences,  they  welcome  objective  methods  of 
study  whenever  these  are  feasible.  This  predilection,  to 
witli  the  naturalist's  tendency  to  resort  when  possible  to  com- 
parative" and  genetic   methods,  accounts   for  the  physicians' 

sympathy  with  the  "  behavior  psychology  "  of  our  time.    The 

study  of  animal  behavior  by  men  like  I b"  and  Jennings" 

has  given  as  entirelj  new  conceptions  of  instinct  ami  of  intel- 
ligence, of  the  nature  of  so-called  "  purposive  activities,"  of  the 
bases  of  human  nature,  and  id'  the  evolution  of  mind  in  the 
animal  series  up  to  man.     Recently  a  number  of  psyi  I 
— the  so-called   behaviorists — have  tried  to  eliminate   intro 

-portive  method-  in  psychology  and  to  describe  the  u  bole n- 

tal life  of  man  in  terms  of  "  expression  "  or  "  behavior."  start- 
ing with  the  conception  of  tin  neuropsychic  reflexes  (in- 
herited nervous  mechanisms  modified  by  past  individn 
pencil,  ,■  i  they  study  the  responses  to  external  stimuli  (reflex 
responses)  ami  to  internal  stimuli  (automatic  responses)  as 
manifest  in  movements,  vasomotor  activity,  or  gland  secretion. 
In  thi-  country.  Watson"  and  Meyer*  are  well  known  advo- 
cates of  behavioristic  studies.  Recently  tin  Russian  neu- 
rologist, \.  Bechterew,"  in  a  I k  entitle,]  "Objective   Psy- 


'  iMinlap    iK>:     A    system   of   psychology,   N.    Y.,    1912 
Images  and  ideas.    .1.  H.  fnlv.  Circ  .  1914,  161-177. 

'"(•/.  McDoucall  i  W.i     !>,■ .  .il. 


<  I    Dunlap  i  K.i :    toe.  ■  it. 
mCf.  Angell  (J.  in :    Psychol.  Rev.,  1913,  XX, 

M.rrick   (C.  .1.  i  :     Si  mis  on  the  origin  and  sig- 

nificance of  the  cerebral  cortex.     J.  Animal   Behavior,   191 
236. 

"Loebi.i.i:   Comparatlvi  .  ■  brain  and  compara- 

tive psychology,  X    v,  190  o,  The  mechai 

timi  ol  life.  Chicago,  1912, 

hie-   in  i      Behavior  ol    the  lower  organisms.     N.  v., 
1906,  Macmillar.  Co.,  380  pi 
M  Watson  ii.  B  i     Paychologj  at  the  behaviorist  views  it    Psy- 
\  .  1913,  XX.  168-177;  also,  [mage  and  affa  lion  in  bi 

■i    Phill  .  P  • i  .etc.,  1913,  x.  : 

Meyer  (M.):    Fundamental  laws  of  human  behavior.    1911. 
"v.  Bechterew  CW  I:     ObJ(  ■ '  d  Berl., 

I  168.    See  Review  by  ii.  c.  Warren  in  Science,  N.  Y,  1914, 
n.  a,  XXXi- 
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chology  "  has  made  a  consistent  and  fairly  successful  attempt 
to  view  human  psychology  from  this  standpoint.  The  "  con- 
ditional reflexes"  (involving  associative  memory)  can  be 
studied  in  several  ways.  Pawlow  taught  us  the  use  of  the 
'•salivary  method"  in  the  dog:  Weber,  in  Kraus's  clinic  in 
Berlin,  worked  with  the  vasomotor  method:  Bechterew  uses  a 
special  method,  that  of  motor  association  reflexes.  In  studying 
the  more  specialized  forms  of  complex  responses,  Bechterew 
describes  the  "concentration-reflex"  (the  hehavior  analogue 
of  attention),  the  "  symbolic  reflex  "  (analogue  of  language), 
and  the  "  personal  reflex."  As  a  program  of  study  likely  to  he 
fruitful,  behavior  psychology  would  seem  to  he  highly  com- 
mendable; hut  in  its  more  dogmatic  statements,  its  denial  of 
the  value  of  introspective  methods,  its  total  repudiation  of 
'"  images,"  medical  men  are  not  likely  wholly  to  concur. 

Internal  medicine  and  psychiatry,  confronted  as  they  both 
are  by  the  problems  of  the  physical  and  the  mental,"'  musi  obi  i- 
ously  be  directly  and  deeply  concerned  with  the  nature  and 
origin  of  knowledge  (epistemology)  and  with  the  nature  of 
reality  (ontology).  Starting  out.  as  every  one  must,  with 
naive  notions  regarding  the  world  of  things  we  know  and  as  to 
how  we  know  it,  physicians  come  gradually  and  more  or  less 
unconsciously  to  the  adoption  of  certain  epistemological  and 
ontological  theories.  Though  there  is  no  unanimity  in  opinion 
among  medical  men.  their  special  training  and  experience 
make  them  much  more  sympathetic  with  some  tendencies 
than  with  others.  First  of  all,  they  desire  to  stick  close  to  ex- 
perience, lauding  the  empirical  and  deprecating  the  specu- 
lative; but,  despite  this  tendency,  which  on  the  whole  is  a  g 1 

erne,  they  often  refuse  to  theorize  when  it  would  he  helpful, 
and  they  are  ever  unconsciously  transcending  experience.  In 
the  second  place,  brought  up  in  the  school  of  the  natural  sci- 
ences, saturated  with  mechanistic  explanations,  the  medical 
mind  has  a  structure  which  predisposes  it.  at  least  at  the 
beginning  of  its  critical  and  philosophic  interests,  to  what 
metaphysicists  designate  as  materialism  and  realism,  rather 
than  to  what  they  call  idealism. 

On  talking  with  a  number  of  the  more  reflective  among  the 
medical  men  I  know,  and  on  reading  opinions  in  the  literature, 
it  would  seem  that  the  critical  medical  mind  of  to-day  is  ap- 
pealed to  especially  by  the  natural-science  theory  of  knowl- 
edge" (W.  K.  Clifford,  Karl  Pearson,  E.  Mach,  W.  Ostwald,  E. 
Poinoare),  hut  as  regards  theories  of  being  it  is  less  uniformly 
responsive.  Many  physicians  lean  toward  a  phenomenal  ideal- 
ism which  is  not  far  removed  from  realism  (e.  </..  Immanent 
Philosophy  of  W.  Schuppe;  Empirio-criticism  of  Avenarius; 
Energetics  of  W.  Ostwald  and  Lasswitz)  ;  others  adopt  a  per- 
sonal idealism  (e.  g.,  Humanism  of  Schiller:  Pragmatism  of 
W.  .lames.  .1.  Dewey,  ami  II.  Bergson)  :  still  other-  an 
vated  by  some  form  of  realism  (c  </..  Intuitive  Realism  ol  the 
Scotch  School;  Synthetic  Philosophy  ol'  II.  Spencer;  the  Ne\t 


'■"  Cf.  Warren  (H.  C.) :  The  mental  and  the  physical.  Psychol. 
Rev.,  1914,  XXI,  79-100. 

!~  For  a  good  epitome  of  such  views,  see  Kleinpeter  (H.):  Die 
Erkenntnistheorie  der  Naturforschung  der  Gegenwart.  Leipz., 
1905,  1-156. 


Realism  of  Woodbridge,  Montague,  Holt  and  S.  Alexander). 
Occasionally  a  physician  adopts  an  out  and  out  idealism  (e.  g., 
Xeo-Hegelian  Rationalism  or  Absolutism  of  B.  Bosanquet;  of 
J.  Royce),  and,  here  and  there,  one,  reflecting  upon  the  issues 
between  the  realists  and  the  idealists,  accepts  a  kind  of  syn- 
thesis of  pragmatism  and  rationalism,  trying  to  avoid  tic 
extremes  of  each  {e.  g.,  Theism  of  J.  'Ward ;  of  E.  H.  Griffin  2S). 
A  large  number  of  medical  men  decline  to  let  their  pia  mater 
lie  stretched  by  metaphysical  considerations  at  all;  many  as- 
sume either  an  agnostic  attitude,  or  at  least  one  of  suspended 
judgment.3'1  Psychiatry,  then,  as  I  see  it,  is  a  large  and  very 
important  chapter  of  Inner  Medicine.  Every  internist  should 
have  at  least  some  training  in  psychiatry,  and  every  psychi- 
atrist should  be  well-versed  in  the  fundamental  facts  and 
methods  of  study  of  general  medicine.  Psychology — both  in- 
trospective and  behavioristic — is  just  as  important  as  a  pre- 
liminary study  for  the  prospective  medical  student  as  physics, 
chemistry  and  biology. 

Considering  the  disadvantages  under  which  psychiatry  has 
worked  in  the  past,  the  science  is  certainly  to  be  congratulated 
upon  the  fine  minds  it  has  attracted  and  upon  the  results  it 
has  accomplished  under  difficulties.  Full  of  fascinating  prob- 
lems, psychiatry  is  in  the  near  future,  I  venture  to  aver,  likely 
to  prove  a  formidable  rival  of  all  the  other  medical  specialties 
for  the  affections  of  the  better  young  men  now  entering  upon 
medical  careers.  We  have  only  to  think  of  the  very  important 
social  relations  of  psychiatry  to  understand  that  this  must 
be  so. 

Contemporary  psychiatry  shows  no  timidity  in  the  tasks  it  is 
assigning  itself."  On  the  contrary,  it  manifests  an  ardor  and  a 
courage  typical  of  youth.  It  does  not  limit  itself  to  the  mere 
study  of  the  insane  or  the  manifestations  of  insanity.  It  de- 
sires to  investigate  the  cerebral  events  underlying  the  abnormal 
mental  states.  It  is  not  satisfied  with  normal  psychology  or 
with  brain-anatomy  and  brain-physiology  as  they  exist  to-day, 
and  insists,  that  at  least  some  psychiatrists  make  contributions 
in  these  fields.  It  studies  the  pathological  anatomy  and  his- 
tology of  the  brains  of  the  mentally  diseased,  but  it  does  not 
stop  at  the  local  changes  in  the  lira  in;  it  studies  also  the 
changes  in  other  organs  of  the  body,  seeking  abnormal  proc- 
esses there  which  can  account  for  abnormal  brain  processes, 
Then  it  tries  to  discover  in  a  faulty  heredity,  or  in  environ- 
mental influences,  explanations  of  these  abnormal  processes. 
Psychiatry  studies  also  the  evolution  of  mind  in  the  individual 
and  in  the  animal  series,  and  tries  to  relate  this  evolution  to 
studies  in  comparative  anatomy  and  physiology.  It  does  not 
try  to  escape  from  the  borderlands  of  philosophy  and  meta- 
physics, hut  actually  \entures  into  these  neighboring  terri- 
tories, taking  part,  as  we  have  seen,  in  attempts  to  construct  a 
theory  of  knowledge  and  theories  as  to  the  nature  of  reality. 


20  Cf.  Griffin  (B.  H.) :  Some  present-day  problems  ot  philosophy. 
Johns  Hopkins  Univ.  Circ,  1914,  140-160. 

30  For  welcome  summaries  of  current  philosophical  views,  see 

(1)  Perry:   Present  philosophical  tendencies and,  Caldwell 

(W.) :    Pragmatism  and  idealism.     Lond.,  1913,  1-265. 

aCf.  Lugaro  (E.)  :    loc.  cit. 
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Psychiatry  hae,  surely,  qo  narrow  conception  of  its  plan  of 
work."    The  technical  knowledge  demanded  for  a  su 
attack  upon  ;ill  its  problems  is  enormous.    The  metho 
whole  series  of  subsidiary  sciences  must  be  drawn  upon.    No 
Btngle  investigator,  of  course,  can  hope  to  be  active  in  all  parts 
of  this  large  and  varied  field  of  inquiry.     Not  even  the  col- 
lective activities  of  the  members  of  a  single  psychiatri 
can  cultivate  more  than  a  small  portion  of  the  field.    Tl 
is  cut  out  for  the  aggregate  of  the  world's  psychiatrists 
least  many  generations  ahead. 

general  internist  can.  perhaps,  do  most  to  help  psy- 
chiatry progress  by  studying  carefully  the  bodily  "equiva- 
- .  ■  hie  phenomena,  the  contractions  of  striped  and 


\.  i     a  short  sketch  of  the  problems  of  psychiatry. 
Am.  J.  Insan.,  Is:-:.  I. III.  5   - 


unstriped  muscles,  the  activities  of  the  glands  of  external  and 
internal  secretion,  i  ory  and  vasomotor  changes,  and 

the  modifications  of  ccensesthesia.  Present-da}  studies  of  the 
abnormalities  of  the  functions  of  the  autonomic  nervous  sys- 
tem" on  the  one  hand,  and  of  the  diseases  of  the  ductless  glands 
(endocrinopathies)  '  on  the  other,  and  their  relations  to  the 
mind,  are  instances  which  illustrate  the  possible  influi 
Inner  Medicine  on  a  developing  Psychiatry.  We  have  far  to 
it  we  are  on  the  way. 


"Cf.  Barker  I  L.  P.)  and  Sladen  (F.  J.):  The  clinical  analysis 
of  sonic  disturbances  of  the  autonomic  nervous  system,  etc.  Trans. 
Asso.  Am.  Phys.,  1912.  XXVII,  471  -: "mil':  also.  Barker  i  I..  I'.i,  tin- 
clinical  significance  of  the  autonomic  nerves  supplying  the  viscera, 
and  their  relations  to  the  glands  of  internal  secretion.  Can.  Med. 
Asso.  J.,  Montreal,  Aug.,  1913. 

"Biedl   (A.i:     Innere  Sekretion.     II  Aufi.,  Wien,   1913. 


KORSAKOW'S  PSYCHOSIS  OCCURRING  DURING  PREGNANCY.* 

By   I > \v 1 1 >  K.  Hendkrson,  M.  P., 
Resident  Psyi    iatrist,  Thi   Henry  Phipps  Psychiatric  Clinic,  The  Johns  Hopkins  Hospital. 


During  gestation  or  the  puerperium  various  form-  of 
paralysis  may  occur,  which  may  be  cither  of  (  1  I  central  or 
i '.'  i  peripheral  origin.    For  instance,  many  cases  of  hem 

ieen  described  which  have  developed  during  childbirth 
either  a>  a  result  of  a  haemorrhage,  embolus,  or  thrombus,  and 
it  is  by  no  means  rare  to  meet  with  cases  of  paralysis 
peripheral  nerves  either  of  traumatic  {e.g.,  from  pre 
the  nerve-  as  they  pass  through  the  pelvis),  or  of  toxi 

-  la.-t  form — the  so-called  toxic  form  to  which  1  want 
to  dire,  t  attention.  The  earliest  reference  to  this  subject  which 
1  have  been  aide  to  find  is  an  article  written  in  1854  by   Fleet 

1  burchill  "<>n   Paralysis  Occurring  Durii      < 
and  in  Childbirth."     In  this  article  Scanzoni  of  Wurzburg  is 
quoted  said  that  paralysis  of  the  lower  extremities 

may  in  some  cases  be  due  to  pressure,  hut  in  other  .. 
the  paralysis  did  not  appear  until  some  tune  after  labor,  and 
:nilar  affection  is  known  to  have  attacked  the  upper 
extremities,  pressure  could  not  be  the  sole  cause,  and  it  may  b< 
aitributt  more  profound  derangement.     Further- 

I  hurchill   described   as  occurring   with    pi 

•  various  form-  of  paralysis,  22  of  which 
occurred  during  pregnancy,  and  13  either  during  or  a 
short  tune  following  delivery.    Unfortunately  thi 

eedingly    brief,   and    the   cases    in    the   lighi 
lay   know  |<  indefinite  and    hi 

that  it  becomes  difficult  to  estimate  even  approximately  how 
many  oi  were  really  cases  of  peripheral  neui 

to  an  unknown  toxin,  how  many  wi  I 
how  many  were  of  psychogenic  origin.    To  my  mind  I 
do  doubt  but  that  some  of  these  were  cases  of  polyneuritis, 
due  to  the  pi  station,  but  owing  to  the  somewhat 

•  Read  in  abstract  before  the  American  Medico-Psychological 
Association.  May  28,  1914. 


imperfect  description  one  would  hesitate  to  make  use  of  them. 
In  1867,  however,  Boulton  described  the  case  of  a  tmi 
38  years,  who  during  the  eighth  month  of  her  pregnane]  lost 
the  use  of  her  limbs  :  could  not  -land  ;  could  not  grasp  anything, 
hut  was  able  to  move  her  i  stremities  fairly  well.  Her  sensi- 
bility was  also  much  diminished.  Later  her  knee 
traded,  and  pain  was  experienced  in  extending  them.  She 
was  constipated,  her  appetite  was  poor,  and  she  fell  ofl  in 
I  d  to  her  mental  condition,  it  i-  stated  that 

she  answered  questions  rationally.  1ml  lur  memory  was  entirely 
gone. 

Two  month-  after  coming  under  observation  she  was  de- 
livered of  an  eighth  month  child  m  a  state  of  decompi 
The  patient  made  a  good  recovery  from  her  confinement,  hut 
did  not  improve  in  memory,  for  in  los  than  one  week  she  had 
quite  forgotten  thai  she  had  ever  been  confined.  The  above  case 

is  no  doubt  oi f  polyneuritis,  occurring  during  pregnancy, 

hut  except  for  a  few  other  isolati  ords  the  BUbj 

pear-  to  have  received  -cam  attention  until  Mobiii 
togethei  seven  cases  of  peripheral  neuritis,  affecting 

principally  the  median  and  ulnar  nerves.  Mobius'  cases  all 
showed  themselves  during  the  puerperium.  but  he  advanced  the 
hypothesis  thai  they  were  probably  dui 
formed  during  gestation.  In  addition  to  those  form-  of 
neuritis  localized  to  one  limb,  Mobius  in  a  further  communica- 
tion in  1890  described  a  generalized  form  in  a  woman  30 
old,  who  four  weeks  after  confinemeni  complained  of  pain  in 
I   hand,  and  pricking  and  bui  a  both 

hand-.      Later  the  strength  of  hi  r  alio-  a: 

siderably  diminished  :  all  the  muscles  were  ila 

occurred  in  the  hand  muscles.     Mobiii 

'he  ntal  condition   in  any  of  i  It   i- 

not  until  the  a p] iea  ran.  e,  in    I  88" .  "i   Ivo  cal  dfi- 
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scription  of  the  polyneuritic  syndrome  that  we  begin  to  have  a 
more  thorough  understanding  of  the  disease. 

Korsakow  grouped  together  a  number  of  cases  of  apparent 
toxic  origin,  associated  with  polyneuritis,  which  were  charac- 
terized by  poor  power  of  retention  for  recent  events,  disorienta- 
tion for  time  and  place,  misidentifications,  and  confabulations, 
e.  ().,  the  description  of  fictitious  journeys  and  episodes.  It 
was  found  that  this  psychosis  developed  most  frequently  on  the 
basis  of  chronic  alcoholism,  but  that  it  also  occurred  in  con- 
nection with  other  toxic,  and  infective  agents,  e.  g.,  in  febrile 
states,  lead  poisoning,  and  pregnancy.  Later  investigation  also 
showed  that  the  polyneuritic  symptoms  need  not  be  a  constant 
accompaniment  of  the  psychosis. 

Korsakow  reported  the  case  of  a  woman,  28  years,  who 
towards  the  end  of  gestation  had  oedema  of  the  legs,  as  well  as 
pain  in  the  limbs,  and  in  the  neighborhood  of  both  sciatic 
nerves.  On  October  3,  1880,  a  dead,  decomposed  child  was 
born.  On  the  next  day  the  patient  was  in  an  excited,  confused, 
fearful  state.  Later  she  developed  ana?sthesias  and  paresthe- 
sias of  her  extremities,  the  muscles  of  the  lower  limbs  were 
paralyzed,  and  then  the  extensor  and  interossei  muscles  of  the 
arms  and  hands  became  affected,  and  finally  the  back  and 
abdominal  muscles.  Pain  was  present  in  the  back,  in  the  arms, 
and  in  the  region  of  the  fifth  nerve.  Choreic  and  athetoid 
movements  developed  in  the  legs  and  arms,  and  there  were  also 
present  twitching  of  the  face  muscles,  swallowing  difficulty, 
and  a  transitory  speech  disturbance.  It  was  exceedingly 
difficult  for  the  patient  to  concentrate  her  attention,  her 
memory  was  poor  for  recent  events,  particularly  for  time,  so 
that  she  could  not  tell  whether  an  event  had  happened  the  day 
previously  or  three  years  previously.  She  asked  the  same  ques- 
tion over  and  over  again.  After  a  period  of  ten  months  a 
marked  improvement  had  taken  place  in  the  patient's  condi- 
tion. After  a  period  of  four  years  the  patellar  reflexes 
returned. 

Owing  to  the  fact  that  cases  of  Korsakow's  psychosis  oc- 
curring during  gestation  are  exceedingly  rare,  I  have  felt  that 
it  would  be  of  considerable  interest  to  report  two  further  cases, 
one  of  which  was  associated  with  a  tremendously  generalized 
polyneuritis,  while  the  other  showed  no  polyneuritic  symptoms, 
but  mentally  the  picture  was  characteristic. 

Case  1. — A  young  married  woman,  31  years,  was  admitted  to 
the  Henry  Phipps  Psychiatric  Clinic  on  September  4,  1913. 
She  had  come  of  a  healthy  stock,  and  had  developed  normally. 
She  married  in  April,  1906,  and  in  April,  1907,  her  first  child 
was  born.  During  this  first  pregnancy  she  suffered  from  nausea 
and  vomiting  for  three  or  four  months,  but  did  not  show  any 
nervous  manifestations.  The  delivery  was  instrumental,  but 
the  puerperium  was  normal,  and  she  nursed  the  child  for 
nearly  one  year.  Up  until  the  onset  of  the  present  trouble  she 
had  been  in  her  normal  good  health.  Early  in  May,  1913,  the 
patient  became  pregnant  for  the  second  time;  towards  the 
end  of  the  same  month  her  appetite  became  poor,  and  she  started 
to  suffer  from  nausea.  During  the  months  of  June  and  July 
she  was  vomiting  almost  constantly,  and  lost  from  30  to  40  lbs. 
in  weight.  She  became  terribly  weak,  could  only  walk  with 
assistance,  and  it  was  noticed  that  her  feet  would  flop.  In  July, 
1913,  numbness  in  feet,  legs,  and  hands  developed,  but  up  until 


about  August  6,  1913,  she  was  able  to  take  a  step  or  two.  No 
mental  disorder  of  any  kind  was  noticed  until  about  August  2, 
1913,  when  one  morning  she  suddenly  made  a  number  of  entirely 
false  statements,  e.  g..  that  she  had  had  three  glasses  of  milk 
(when  she  had  only  had  one),  that  a  certain  young  lady  had  been 
to  see  her,  that  her  sister  had  brought  a  red-haired  girl  into  the 
room,  that  her  brother  (dead  for  four  years)  was  downstairs,  and 
when  asked  to  go  to  town  said  that  she  had  been  there  already 
that  morning  and  was  too  tired  to  go  again.  She  became  de- 
pressed and  tearful,  thought  that  her  husband  was  sick,  and 
would  cry  in  a  hysterical  way  on  seeing  him.  She  did  not  seem 
to  have  any  realization  of  where  she  was,  kept  absolutely  no 
track  of  time,  and  when  her  birthday  came  around  on  August 
4,  denied  that  it  was  her  birthday.  On  account  of  the  fact  that 
the  patient,  both  mentally  and  physically,  was  getting  rapidly 
weaker  it  was  determined,  on  August  9,  to  produce  an  abortion, 
the  patient  now  being  three  months  pregnant.  A  slight  lacer- 
ation of  the  cervix  resulted,  her  temperature  became  very  slightly 
elevated,  but  the  blood  and  urine  examinations  were  negative, 
except  for  a  somewhat  diminished  urea  output,  which  a  few  days 
later  became  normal.  Almost  immediately  after  the  abortion 
she  became  delirious,  was  fearful,  thought  that  she  was  on  a 
ship,  that  the  ship  was  sinking,  that  some  one  was  after  her 
father  to  kill  him.  that  the  house  was  on  fire,  and  that  the  fire 
was  coming  into  her  room.  She  then  seemed  to  lose  her  voice, 
could  only  talk  in  a  whisper,  and  had  great  difficulty  in  breathing. 
About  ten  days  after  the  abortion  had  been  performed  she 
lost  power  in  her  hands  completely,  had  incontinence  of  urine 
and  faeces,  and  became  very  dull.  The  patient  had  never  at  any 
time  been  addicted  to  the  use  of  alcohol,  and  there  was  no  known 
source  of  infection  to  account  for  her  sickness. 

On  admission  (September  4,  1913),  the  patient  was  delirious, 
and  showed  a  very  unstable  emotional  condition,  laughing  one 
minute  and  crying  the  next.  She  seemed  frightened,  talked  con- 
stantly of  having  been  bitten  by  a  dog,  but  could  not  tell  when, 
and  frequently  answered  questions  in  an  irrelevant  way.  She 
thought  that  the  dog  was  in  the  room  with  her  (visual  hallu- 
cination), and  said  that  she  wanted  to  go  and  see  the  doctor 
about  the  dog-bite.  She  misidentified  the  physician  and  the 
nurse,  and  stated  (erroneously)  that  another  gentleman  present 
was  the  physician's  brother.  She  was  completely  disoriented 
for  time  and  place,  said  that  the  month  was  February  (Septem- 
ber), could  not  tell  the  day  or  the  year,  and  thought  that  she 
was  still  in  her  home  town.  She  had  no  realization  of  her  con- 
dition, denied  that  she  had  any  trouble  in  any  way,  but  admitted 
that  her  head  felt  dizzy. 

Physically. — She  was  in  a  weak,  exhausted,  poorly  nourished 
condition,  and  showed  the  characteristic  symptoms  of  a  general- 
ized polyneuritis;  e.  g..  her  hands  were  flexed  at  the  wrists, 
extended  at  the  metacarpal-phalangeal  joints  and  flexed  at  the 
phalangeal  joints  (double  main-en-griffe) .  She  had  a  symmet- 
rical atrophy  of  the  small  muscles  of  the  hands  on  both  sides, 
and  except  for  occasional  slight  separation  movements,  could 
not  move  the  fingers.  The  muscles  of  the  forearms  were  also 
symmetrically  atrophied  and  flabby,  and  she  could  not  extend  her 
wrists  or  carry  out  pronation  and  supination  movements  of  the 
forearms.  The  muscles  of  the  upper  arms  were  fairly  well  pre- 
served, so  that  she  could  raise  her  arms  above  her  head.  Her 
feet  were  kept  extended  in  the  position  of  talipes-equinus,  and 
she  was  quite  unable  to  move  either  her  toes  or  her  ankles.  The 
muscles  of  the  calves  were  atrophied  and  flabby,  but  at  the  knee 
and  hip  joints  she  could  carry  out  weak  flexion  and  extension 
movements,  and  could  abduct  and  adduct  the  legs.  She  could 
not  grip  at  all  with  either  hand,  and  could  not  stand  or  walk. 
Her  sensory  functions  were  exceedingly  difficult  to  accurately 
test,  owing  to  her  ready  exhaustion,  and  to  her  confused  mental 
condition.     A    rough    examination   showed   that   to   touch   sensa- 
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tions  over  the  hands  and  forearms  on  both  sides  there  was  a 
sluggish  response,  and  at  times  she  failed  to  reply  at  al 
touched  on  the  hands  or  lingers.  She  failed  to  respond  to  pin- 
pricks over  the  hands  and  fingers,  and  could  not  differentiate 
the  head  and  point  of  the  pin.  This  anaesthesia  and 
analgesia  gradually  lessened  up  to  the  elbow  on  either  side:  above 
the  elbow  the  sensibility  to  touch  and  pinpricks  seemed  about 
normal.  Thermal  sensations  were  more  or  less  accurately  dif- 
ferentiated all  over. 

In  the  legs  and  feet  the  sensory  disturbances  were  analogous 
to  those  obtained  in  the  upper  limbs:  there  was  an  ana 
and  analgesia  extending  and  gradually  decreasing  up  to  the 
knee-joint.  Above  the  knee  there  did  not  seem  to  be  any  definite 
sensory  disorder.  Marked  tenderness  was  elicited  on  deep  pres- 
sure of  the  muscles  of  the  legs  and  arms.  The  tendon  and  super- 
ficial reflexes  were  completely  abolished  on  the  two  Bides 
was  involuntary  micturition  and  defalcation. 

With  faradic  stimulation  so  much  pain  was  elicited  that  the 
examination  could  not  be  thoroughly  carried  out.  To  galvan- 
ism the  dorsal  interosseous  muscles  of  the  feet  gave  a  typical 
reaction  of  degeneration,  the  anodal  closing  contraction  being 
greater  than  tin-  cathodal  closing  contraction:  otherwise  over 
the  hands  and  forearms,  and  legs,  the  response  to  galvanism  was 
sluggish,  required  a  large  current  and  the  anodal  closing  con- 
traction approximated  the  cathodal  closing  contraction. 

In  addition  to  the  above,  she  had  a  double  adductor  paralysis 
of  her  vocal  cords  (Dr.  Slack),  in  consequence  of  which  she 
could  not  speak  above  a  whisper.  She  showed  a  well-marked 
tachycardia,  her  pulse  rate  varying  from  130  to  140  per  minute, 
and  being  irregular  in  rhythm.  Her  breathing  was  entirely 
costal,  owing  to  the  fact  that  her  diaphragm  seemed  completely 
paralyzed,  and  during  inspiration  the  abdomen  Instead  of  being 
protruded  was  retracted:  her  breath  rate  varied  from  :'.:'  to  10 
per  minute.  There  was  no  disease  of  the  internal  organs,  and 
no  difficulty  in  swallowing.     Her  temperature  was  99.8°.     A  pel- 

mination  by  1  >r.  Guy  L.  Hunner,  blood  examinatii 
cultures   from   tin'   throat  were  entirely   negative.     There   was   a 
trace  of  albumen  in  the  urine. 

Hon. — For  several  days  the  patient  continued 
ry  unstable,  emotional  condition;   at  one  Hi 
would  be  bright  and  laughing,  and  then  again  restless  ai 
ful.     At   nights   especially    Bhe   would   get   fearful,   would   think 
that  she  was  going  to  be  killed,  and   talked  a  great   di 
people  dying.     Bhe  suffered   from   visual   hallucinations,   Insisted 
•  re  hiding  behind  her  bed,  that  some  one  was  try- 
ing to  kill  her  child,  that  bed-bugs,  which  she  attempted  to  kill. 
her.     sin-  remained   completely  disoriented 
for   time  ami 

as  noted  as  much  stronger:    her 
•   .    lor    breathing    was    still    entire! 
varying  in  rat-  from  28  to  :::'  per  minute,  her  pu 

I"  r   minute,   hut   was  of  much    better 
I  volume  than  previous!  ■  it  much 

rful  than  formerly,  and  only  Buffered  from  occasional  vis- 
ual  hallucinations   at    night.     Hit   head    felt   confused,   Bl 
tinued  to  mlsli  around  her.  and  confabulated, 

i.  up.  had  gone  out  driving,  am 
-  still  completely  disoriented   for  tit 

•r   ol    retention    was    found    to   be   exceedingly    p 
after    two   minute-    she    had    entirely    forgotten    an    addr 
name  of  a  city,  and  a  color,  whicb  she  had  been  asked   to 
ber:  even  after  three  readings  Bhe  »as  quite  unable  to 
gist  of  any  short  story  read  to  her 

On  the  morning  of  September  18,  I'M::,  it  ;at  the 

patient  was  in  a  semi  .stuporous  state,  and  during  the  day  had  a 
spell  of  tremendous  ,!   her  arms  about,  had  an 

agonized  expression,  and  complained  of  a  sensation  of  smothering 


Her  pulse  became  weak  and  irregular,  so  that  it  could  hardly  be 
counted,  her  breathing  was  quick,  intense,  about  36  per  minute. 
and  her  temperature  rose  to  102  degrees  For  three  days  her  con- 
dition was  exceedingly  critical,  and  she  had  to  be  frequently  stim- 
ulated with  strychnine,  digitalis  and  camphorated  oil.  She  finally 
made  a  remarkable  recovery,  and  on  October  1.  1913,  she  was  able 
to  speak  more  clearly,  but  her  voice  was  still  husky.  She  now 
seemed  to  have  a  better  realization  of  things  in  general,  but  she 
still  continued  to  be  confused,  was  exceedingly  emotional,  and 
still  remained  disoriented  for  time  and  place.  During  October 
she  showed  a  gradual  and  marked  improvement  both  mentally 
and  physically.  She  now  did  not  confabulate  at  all,  did  not  suf- 
fer from  any  hallucinations,  and  became  oriented  for  place.  She 
continued,  however,  to  !»■  very  emotional,  laughed  and  cried  in 
an  impulsive  way.  and  was  quite  unable  to  keep  track  of  time. 
Perhaps  the  most  striking  thing  in  her  condition  now  was  the 
marked  defect  in  her  power  of  retention;  she  would  ask  the 
same  questions  over  and  over  again  and  in  a  few  minui 
being  visited  by  her  friends  had  no  recollection  of  their  visits. 

Physically,  her  voice  was  now  quite  natural,  but  in  speaking  she 
would  hesitate  and  stutter  over  difficult  words;  her  respiration 
was  still  costal  in  type,  but  was  slower  and  easier,  and  now 
varied  in  rate  from  24  to  28  per  minute;  her  pulse  continued  to 
be  on  an  average  130  per  minute,  but  her  temperature  was  quite 
normal.  She  regained  control  over  her  bladder  and  bowels  Her 
arms  and  legs  became  much  less  tender,  and  she  became  able 
to  cany  out  slight  movements  in  the  fingers,  wrists  and  ankles. 
Menstruation  restarted,  and  has  been  quite  regular  ever  since. 
Since  November,  191:',.  the  patient  has  gone  on  Bteadily  improving 
in  every  way.  At  the  present  time  (April.  1914)  site  is  bright 
and  interested  in  everything  that  goes  on  around  her.  Her  gen- 
eral behavior  is  that  of  a  normal  person,  but  as  tested  by  word- 
pairs,  short  stories,  repetition  of  numerals,  and  so  on.  her  power 
of  retention  is  still  poor,  but  has  considerably  improved.  Her 
memory  for  remote  events  is  excellent.  Emotionally,  she  is  rather 
unstable,  but  gradually  is  getting  better  and  better  control  of 
herself.  Physically,  she  is  able  to  take  part  in  the  occupation 
classes,  can  embroider,  and  can  attend  to  herself  generally.  She 
can  take  a  few  steps  without  assistance,  and  can  walk  from  20  to 
:'."  yards  with  assistance.  Her  cutaneous  sensory  disorders  are 
improving,  there  is  no  tenderness  elicited  on  deep  pr< 
the  muscles,  but  the  tendon  reflexes  cannot  be  elicited.  Her 
pulse  rate  varies  from  90  to  108  per  minute,  and  her  breathing  is 
now  thoracico-abdominal  in  type      'rrangemi  i  I  en  made 

for  the  patient  to  have  the  hospital  in  a  6  w 

aee  may  then  1  •« ■  briefly  summarized  a-  follows: 

A  multipara,  31  years,  in  the  tir.-f  month  of  ber  secoi 
nancy  started  to  suffer  from  nausea  ami  vomiting,  ami  rapidly 
lost  in  weight,    she  then  complained  of  numbness  and  weak- 

mhI  hands. 
started  to  fabricate,  losl  track  of  time,  and  was  . 
>o  rapidly  that  an  abortion  was  performed  whei 
was  three  months  pregnant.     A  delirium  with 

.  she  losi  power  in  her  hands  completely,  had  in 
urine  ami  faeces,  aphonia,  paralysis  of  the  diaphragm, 
ami.  probably,  also  at  tin-  tin  dia. 

On  admission  to  the  hospital  the  patient  was  delirio 
showed   the  chara  I 

neuritis,    [n  addition,  she  had  a  double  adductoi 
tin-  vocal  cords,  and   in  of  both   the  phi, 

vagus   nervi  -.     I  hit  in,    her   !  I  riking 

point-  in  her  mental  condition  have 
power  of  retention,  tin'  b 
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stable  emotional  condition.     Both  mentally  and  physically  a 
wonderful  improvement  has  resulted. 

The  second  case  which  I  wish  to  report  is,  also,  exceedingly 
interesting,  and  differs  from  the  first  in  that  the  psychosis  was 
not  accompanied  by  any  polyneuritic  symptoms. 

Case  2. — F.  I.,  37  years  old,  was  admitted  to  the  Henry  Phipps 
Psychiatric  Clinic  on  December  21,  1913. 

Family  History. — Paternal  grandfather  was  excitable,  and  her 
paternal  grandmother  had  hysterical  spells.  Her  maternal  grand- 
father was  eccentric.  Her  father,  one  brother  and  two  sisters 
were  described  as  nervous. 

Personal  History. — The  patient  was  the  youngest  of  a  family 
of  seven.  She  is  stated  to  have  been  a  healthy  child,  and  to  have 
developed  normally.  She  was  clever  at  school,  and  was  interested 
in  everything.  She  was  very  even-tempered,  was  not  extreme 
about  anything,  and  was  devoted  to  her  family  and  home.  In 
1896  she  married,  when  20  years  old;  her  married  life  was  exceed- 
ingly happy.  Except  for  an  attack  of  typhoid  fever  one  year 
after  marriage  she  had  been  perfectly  well  up  until  the  onset  of 
the  present  sickness.  She  had  never  taken  any  alcohol,  and  no 
history  could  be  obtained  of  any  toxic  or  infective  agent.  She 
had  had  three  previous  pregnancies,  each  of  which  had  been 
accompanied  for  two  months  by  vomiting,  but  in  none  of  these 
pregnancies  were  any  nervous  or  mental  symptoms  noticed. 

Onset  of  Present  Sickness. — The  patient  became  pregnant  for 
the  fourth  time  about  August,  1912.  During  the  second  month 
of  her  pregnancy  she  started  to  suffer  from  uncontrollable  vomit- 
ing, which  continued  during  her  entire  pregnancy.  On  account 
of  her  vomiting  she  was  nourished  during  the  last  five  months  of 
her  pregnancy  principally  by  nutrient  enemata,  and  altogether 
lost  from  60  to  70  pounds  in  weight.  Her  labor  was  easy,  and  a  full 
term  healthy  child  was  born  on  March  24,  1913.  For  two  months 
previous  to  the  birth  of  her  child  her  husband  had  noticed  that 
she  could  not  remember  things  that  happened  from  day  to  day, 
but  remote  events  were  accurately  retained.  She  described  her- 
self as  confused,  complained  of  a  feeling  of  pressure  and  weight 
in  her  head,  but  knew  every  one  around  her  and  was  clear  in 
regard  to  her  surroundings.  She  became  apathetic  and  uninter- 
ested, and  after  the  birth  of  the  child  hardly  seemed  to  realize 
that  she  had  had  one.  About  two  months  after  the  birth  of  the 
child  she  accused  her  husband  of  infidelity;  stated  that  some- 
thing had  been  put  into  a  glass  of  water  to  affect  her,  and  later 
that  her  mind  was  full  of  all  kinds  of  profane  thoughts.  She 
tended  to  fabricate,  said  that  a  physician  had  told  her  certain 
things  in  regard  to  her  sickness,  and  that  three  ladies  had  told 
her  that  they  had  suffered  just  exactly  as  she  had.  (All  of  which 
statements  were  false.)  On  her  journey  to  the  hospital  she  told 
about  being  able  to  see  Christ,  and  told  about  carrying  on  conver- 
sations within  her  head  with  Him.  There  was  no  history  of 
any  polyneuritic  symptoms. 

On  admission,  the  patient  was  apathetic  and  listless,  but 
talked  freely,  and  answered  all  questions  quite  promptly  and 
relevantly.  She  complained  of  a  spinning  sensation,  and  a  feel- 
ing of  pressure  in  her  head,  which  seemed  in  some  way  to  affect 
the  nerves  of  her  eyes;  she  said  that  she  could  not  read;  could 
not  develop  any  interest  in  anything,  and  felt  as  if  she  was  a 
stranger  to  her  self.  She  described  many  other  curious  sensations 
and  feelings,  e.  g.,  that  her  brain  consisted  of  two  parts,  one  nor- 
mal and  one  abnormal,  that  there  were  obstructions  in  the  blood- 
vessels of  her  brain.  One  of  the  most  peculiar  of  her  symptoms 
was  a  pseudo-hallucinatory  state  in  which  she  saw  the  figure  of 
Christ,  and  at  other  times  had  visions  of  beautiful  forests,  knights, 
and  gay  people.  In  reference  to  these  things  she  would  say: 
"  It  is  all  a  figment  of  the  brain  I  suppose,  but  it  is  just  as  real 
as   my   being   here   talking   to    you    now."      In    addition   to   the 


visions,  from  time  to  time  she  would  seem  to  hear  a  voice  telling 
her  to  "  be  comforted,"  and  that  also  she  clearly  recognized  as 
being  "  purely  a  mental  thing — a  thought."  At  first  she  was 
correctly  oriented  for  time  and  place,  but  it  was  very  striking 
to  notice  how  poor  her  memory  was  for  the  names  of  persons, 
and  her  total  inability  to  give  an  idea  of  the  onset  and  course  of 
her  sickness,  and  of  events  immediately  preceding  admission. 
The  later  period  of  her  gestation  was  apparently  almost  a 
blank  to  her.  She  did  remember  that  her  baby  had  been  born 
towards  the  end  of  March,  1913,  but  absolutely  denied  that  there 
had  been  anything  wrong  with  her  in  any  way  until  six  weeks 
after  its  birth.  She  had  no  idea,  for  instance,  that  for  several 
months  she  had  been  nourished  almost  entirely  by  rectal  enemata; 
she  could  not  tell  when  she  had  come  to  Baltimore  (three  days 
previous  to  her  admission) ;  could  not  tell  what  hotel  she  had 
stayed  in,  and  did  not  remember  her  examination  by  a  neurologist. 
She  had  entirely  forgotten  a  name,  address,  and  color,  after  four 
minutes.  Her  memory  for  remote  events,  and  her  grasp  on  mat- 
ters of  general  intelligence  were  well  retained.  She  had  a  very 
good  realization  of  and  insight  into  her  condition,  frankly  admit- 
ting that  her  memory  for  recent  events  was  poor,  and  that  her 
pseudo-hallucinatory  state  was  due  to  her  imagination  and  general 
nervousness. 

Physically,  the  patient  was  a  well-nourished  woman,  who 
showed  no  disease  of  the  internal  organs.  Her  sense  of  smell 
was  defective  on  both  sides,  as  she  could  not  recognize  cloves, 
peppermint,  or  whiskey.  Otherwise,  there  were  no  neurological 
signs.    Her  pulse,  temperature,  and  respiration  rate  were  normal. 

Following  Admission. — During  the  whole  period  of  the  patient's 
hospital  residence  she  continued  to  present  almost  the  same 
picture  as  on  admission.  She  had  to  have  some  one  constantly 
with  her  trying  to  encourage,  stimulate  and  employ  her  in  every 
way,  but  despite  the  utmost  help  she  would  constantly  complain 
of  peculiar  spells,  in  which  she  would  close  her  eyes  tightly  and 
show  facial  grimacing.  In  these  spells  she  would  complain  of  some- 
thing of  the  nature  of  an  iron  weight  pressing  against  her  brain, 
and  would  lose  all  use  of  herself.  She  suffered  from  sensations 
as  if  she  were  falling  from  a  great  height,  and  her  pseudo-hallu- 
cinatory state  remained  constant. 

The  feature,  however,  which  was  of  most  interest  in  the  case 
was  her  exceedingly  poor  memory  for  recent  events,  and  her 
defective  power  of  retention.  Her  retention  was  tested  by  means 
of  giving  her  three  different  things  to  remember,  by  short  stories, 
by  word-pairs,  and  repetition  of  numerals:  with  all  of  these  gross 
defects  were  easily  elicited.  In  addition  to  these  defects,  a  good 
idea  of  her  state  of  mental  confusion  may  be  gotten  from  the 
following  facts:  One  morning  she  put  on  her  dress  before  her 
undergarments;  another  time  she  put  two  dresses  on:  she  w?s 
occasionally  unable  to  find  her  own  room  on  the  ward;  she  would 
not  infrequently  after  a  bath  start  to  put  her  clothes  on  without 
drying  herself.  She,  also,  during  her  hospital  residence,  became 
disoriented  for  time,  could  never  tell  the  day,  date,  or  month, 
and  was  uncertain  as  to  whether  the  year  was  1913  or  1914.  An 
attempt  was  made  to  benefit  the  patient's  condition  by  means  of 
thyroid  extract  medication,  but  no  benefit  resulted.  The  patient 
was  discharged  on  April  12,  1914,  in  an  unimproved  condition. 

In  this  case,  then,  we  have  a  woman  37  years  old,  who  up 
until  the  onset  of  her  present  sickness  seems  to  have  been 
healthy  and  normal  in  every  way.  In  all  three  previous  preg- 
nancies we  have  a  history  of  vomiting  of  short  duration.  Dur- 
ing her  last  (fourth)  pregnancy,  however,  uncontrollable 
vomiting  apparently  played  such  a  role  that  the  patient  became 
emaciated,  and  during  the  last  two  months  of  gestation  devel- 
oped a  psychosis  characterized  by  apathy,  forgetfulness,  suspi- 
ciousness, and  then  later  by  a  peculiar  pseudo-hallucinatory 
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state,  and  a  tendency  to  fabricate.     During  her  hospital  re>i- 
dence  her  mental  confusion,  her  exceedingly  poor  power  of 
retention,  her  disorientation  for  time  and  her  pseudo 
dilatory  state  were  the  outstanding  features. 

Bow  are  we  to  interpret  such  a  condition?    From  the  point 
<if  view  of  symptomatology  many  of  the  symptoms  might  tend 
to  make  one  think  that  here  we  are  dealing  with  a 
dementia  precox,  and  that  the  pregnancy  was  merely  inci- 
dental.   In  support  of  such  a  view  the  apathy  and  1 1 ~ t  1  ■ 
the  peculiar  ideas,  such  as  one  pari  of  her  brain  being  I 
and  the  other  abnormal,  and  the  pseudo-hallucinatory  state 
would  be  advanced.    After  all.  however,  the  point  which  im- 
her  extraordinary  defect  in  memory  and  in 
power  of  retention,  and  that  associated  with  good  insight  into 

lition  i-  -ii  foreign  to  the  types  of  dementia  pra  i  i 
we  know  as  alone  to  be  almost  sufficient  to  rule  out  such  a 
diagnoM-.     The  i  xplanation  that  I  feel  justified  in  putting 
forward  IB  that  here  we  have  an  individual  who.  on  account  of 
the  uncontrollable  vomiting  of  pregnancy,  became  so  emi 
and  exhausted  thai  i  rganic  changes  resulted,  in  conse- 

quence i'f  which  a  specialized  portion  of  her  memory 

affected.     With  such  a  lowering  of  the  general  level, 
it    seems    to   me   quite   understandable  why   the   psyi  I 
material  which   no  doubt   has  been  dormant  in  the  patient 
should  lie  expressed.     This  ease,  as  far  as  a  fairly  thorough 
review  of  the  literature  has  taken  mi  .  e  unique,  but 

is   in   harmony   with    Kor-akowV   original  on    that 

"  polyneuritic  symptoms  need  not  be  n  consta 
of  the  psychosis." 

Furthermore,  this  case  corresponds  in  those  of  the  toxic- 

08   group   which   Hoeh    lias   designated    by   the   term 

Amentia.    In  connection  with  his  cases  Boch  has  emphasized 

:  that  Freudian  mechanisms  undoubtedly  plaj 
portant   role,  hut  do  not  alter  the  main  facts  of  tin-  clinical 
picture. 

draw  any  general  deductions   from 
■  -.  it  wmi Id  -rem  well  to  consider  some  of  t] 

-  tn  see  whether  we  can  get  at  any 

which  are  iimn   or  less  constantly  present.     I   want 

illy  to  direct  attention  to  those  cases  which  have  shown  a 

■  mptom-complex,  and  to  those  with  a  generalized 

.  hut  without  any   mental  symptoms.      1    have  already 

made  mention  of  Boulton's  case,  and  of  thi  ibed  by 

( Ihurchill,  Mobius,  and  ivorsakow. 

ported  the  case  of  a  multipara,  :;'' 
■   the  fourth  month  of  her  third  pn 
Buffer  from  Bevere  pains  in  her  hands  and  feet,  win.  h 

ugly  sensitive  ami  painful.     Iviter  the  pal 
oped  a:  i  and  complete  paralysis  of  her  hai 

the  [patient--  mind  i-  stated  to  ha 
confused,  and  her  memory  was  impaired.     Under  ■ 
treatment  improvement  occurred  in  her  general  condition.     It 
l-  very  interesting  to  note  that  about  one  year  aft  i 
had  -tarted  the  patient  wa-  delivered  of  a  dead  foetus 
four  month.-,  which  to  all  appearance  had  in  the 

for  many  month-. 


Whitfield's  case.  A  multipara,  40  years  old,  on  August  *. 
1888  gave  birth  at  full  term  to  her  seventh  child.  From  the 
beginning  of  her  pregnancy  the  patient  had  suffered  from  un- 
controllable vomiting,  on  account  of  which  she  lost  about  80 
pounds  in  weight.  Two  weeks  previous  to  her  confinement  her 
legs  felt  cold,  -he  partially  lost  the  use  of  them,  and  had  to  be 
assisted  up  and  down  stairs.  The  day  after  labor  vomiting 
ceased,  but  she  soon  started  to  complain  of  pain  and  "  pins  and 
needles"  in  her. legs,  and  thirteen  days  later  had  almost  lost 
ire  use  of  her  arms  and  legs.  Pain  was  easily  elicited  on 
deep  pressure  over  tin  nerve  trunks.  The  knee-jerks  and  other 
tendon  reflexes  were  absent. 

The  case  described  by  Desnos,  Joffroy,  and  Pinard,  again 
emphasizes  the  important  part  played  by  uncontrollable  vomit- 
ing in  the  development  of  such  state-. 

A  multipara.  II  year-,  had  had  two  previous  pregl 
and  was  in  an  anaemic  condition.  1  hiring  her  third  prej 
the  uncontrollable  vomiting  was  alarming,  and  at  the  end  of 
the  fourth  month  the  lower  limbs  were  markedly  atrophied,  and 
this  was  followed  two  or  three  day-  later  by  an  atrophy  of  the 
arm  muscles.  There  was  no  reaction  of  degeneration,  no  dis- 
order  of  sensibility,  ami  no  lo6S  of  sphincter  control.  There 
was  a  marked  diminution  of  the  patient's  intellectual 

illy  of  her  memory.    Artificial  abortion  was  perfi 
and  was  almost  immediately  followed  by  a  betterment 
patient's  condition.     Function  finally  returned  to  the  muscles 
and  the  patient  was  cured. 

Polk,  under  the  title  "  Mania  and  Multiple  Neuritis  in 
Pregnancy,"  described  a  case  which  I  Eatallj  at  the 

fifth  month.  The  term  "mania  "  is  apparently  a 
a-  synonymous  with  "  excitemi  nt."  because  there  i-  nothing  at 
all  in  the  description  of  the  case  to  make  us  think  of  a  manic- 
depressive  excitement.  On  the  other  hand,  the  mental  condi- 
tion as  dea  ribed  bj  Polk  seems  to  entially 
of  a  delirium  with  fear  reaction,  ami  a  ] r  memory  for  recent 

events.    The  case  indeed  i-  rery  .-mular  to  the  first  one  re- 
ported by  me  in  thi-  paper. 

A  multipara,  28  year-,  during  the  Becond  month  of  her 
second  pregnancy  started  to  suffer  from  nausea  and  n 

-Hut  of  which  .-In-  became  marked!}  i  \t  the 

fourth  n ih  of  gestation  the  vomiting  ceased. 

tin    patient   became  delirious  and  excited,  talked   in  an   in- 
coherent way.  ami  seemed  to  havt    UO  realization  of  h<  i 
tion  or  surroundings,    she  though!  that  there  nri 

her  hand-,  and  a-ked   to  have  them  pulled 

manj    rapidlj    shifting  "delue 

statement  made  to  her.  Associated  with  th 

there  was  paralysis  of  both  the  :!■  ■•'!■  ami  extensor  mi 

the  hand-,  entire  lose  of  grip,  atropl 

sis  of  the  muscles  of  both  legs  with  foot-drop, 

the   thiL'h-.   Imt    none    in    the   I' 
Various    par. i 

pressure  of  the  n  as  lea.    Thi  re  t    -  involuntary  i 
The  respirator)   ra 

-lilted  at  tin-  fifth  month. 
In  Bandford's  tl 
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after  confinement;  the  third  one  should  probably  be  ruled  out 
altogether,  as  not  belonging  to  this  class  of  cases.  In  none  of 
the  three  cases  have  we  any  mention  of  the  mental  condition 
of  the  patient. 

Case  1. — Multipara,  43  years,  three  days  after  confinement  lost 
the  power  in  her  legs  completely,  had  the  sensation  of  "  pins 
and  needles  "  in  the  arms,  a  short  time  later  paralysis  of  the 
arms.  The  muscular  sense  became  impaired,  there  was  impaired 
cutaneous  sensibility,  and  greatly  increased  deep  sensibility; 
knee-jerks  were  absent,  the  reaction  of  degeneration  was  present 
in  both  arms  and  legs.  In  twelve  months  the  patient  was  com- 
paratively well. 

Case  2. — Woman.  34  years,  had  complete  paralysis  of  extensors 
of  toes  and  flexors  of  ankles,  with  weakness  of  most  of  the  other 
muscles  of  the  legs  coming  on  immediately  after  confinement. 
There  was  both  superficial  and  deep  hyperesthesia:  no  contraction 
in  the  muscles  below  the  knee  to  strong  faradic  stimulation.  Com- 
plete recovery   resulted. 

Case  3. — Multipara,  31  years,  immediately  after  confinement 
complained  of  difficulty  in  walking  and  weakness  in  her  arms. 
The  knee-jerks  and  superficial  reflexes  were  absent,  and  the  cuta- 
neous sensibility  was  diminished  in  her  arms  and  legs.  In  addi- 
tion, she  had  a  double  ptosis,  a  divergent  strabismus,  and  a 
complete  internal  ophthalmoplegia  in  both  eyes.  Her  optic  discs 
were  normal.  After  a  period  of  five  years  the  patient's  condition 
was  unchanged. 

Korsakow  and  Serbski  have  described  a  ease  with  autopsy, 
in  which  well-marked  degenerative  changes  were  found  in 
the  peripheral  nerves,  especially  in  the  most  distal  nerves, 
c.  //..  clorsalis  pedis.  The  other  nerves  most  affected  were  the 
median,  ulnar,  phrenic,  abducens,  acoustic,  and  vagus.  In  the 
spinal  cord  an  increase  of  connective  tissue  was  found  in  the 
columns  of  Goll,  and  in  the  lateral  columns,  especially  on  the 
right  side.  No  pathological  changes  were  found  in  the  brain. 
The  patient  was  27  years  old,  and  at  the  fourth  month  of 
an  extrauterine  pregnancy  started  to  suffer  from  vomiting. 
The  case  was  complicated  by  a  parametritis,  and  an  abscess 
in  the  iliac  fossa.  She  was  forgetful,  confabulated,  had  a 
retention  defect,  was  dull  and  tearful,  and  had  visual  halluci- 
nations. The  muscles  of  the  leys  and  arms  were  weak,  pain  was 
elicited  on  deep  pressure,  but  the  knee-jerks  were  retained. 
Her  pulse  was  140  per  minute. 

Another  case  with  autopsy  has  been  reported  by  Solowieff. 
This  case  in  contrast  to  most  of  the  others  occurred  in  a 
primipara.  The  patient  was  2-4  years  old,  and  at  the  third 
month  of  her  pregnancy  was  in  a  very  poorly  nourished  condi- 
tion, owing  to  persistent  vomiting.  She  became  restless, 
suffered  from  headache,  and  paresthesias  of  the  lower  ex- 
tremities, which  were  sensitive.  She  became  unable  to  walk, 
the  knee-jerks  were  lost,  pain  was  elicited  on  deep  pressure, 
and  bhe  reaction  of  degeneration  was  present.  Later  the 
diaphragm  became  weak.  Her  pulse  varied  from  130  to  160 
per  minute.  Mentally,  she  is  described  as  having  been  delirious 
ami  very  forgetful.  At  autopsy  degenerative  changes  were 
found  in  the  phrenic,  peroneal,  median,  and  vagus  nerves. 

Lull/,  has  described  a  case  in  which,  owing  to  an  early  in- 
volvement of  the  cranial  nerves,  the  similarity  of  the  condition 
to  a  diphtheritic  paralysis  is  emphasized. 


A  woman,  24  years  old,  gave  birth  to  a  weakly  child,  which 
died  after  two  weeks.  A  short  time  later  the  patient  ex- 
perienced difficulty  in  swallowing  and  choking;  then  diplopia 
and  dizziness  developed.  First  the  right  hand  felt  dull,  later 
the  left  hand  and  arm,  and  later  still  the  lower  extremities. 
Gradually,  the  swallowing  difficulty  became  worse;  slight 
weakness  showed  itself  in  both  sixth  nerves ;  slight  paresis  of 
the  left  side  of  the  face,  the  tongue  was  protruded  to  the  left, 
and  the  palate  was  not  well  elevated  on  phonation.  She  devel- 
oped a  main-en-griff  e  on  the  left  side,  became  unable  to  walk 
more  than  a  few  steps,  and  pain  was  elicited  on  deep  pressure 
of  the  muscles.  The  triceps  jerk  was  absent  on  both  sides,  but 
the  other  tendon  reflexes  in  the  arms  were  retained;  the  knee- 
jerks  were  absent;  the  electrical  excitability  was  diminished. 

One  of  the  most  important  series  of  cases  (4)  has  been  pub- 
lished by  Eulenburg: 

Case  1. — One-sided  neuritis,  with  atrophic  paralysis  in  the 
median  and  ulnar  spheres.  The  patient  was  a  primipara,  28 
years,  who  ten  days  after  labor  experienced  severe  diffuse  pain 
in  the  left  arm,  paralysis  and  atrophy,  which,  after  a  period  of 
two  months'  treatment  with  massage,  cleared  up. 

Case  2. — A  case  of  neuritis  of  the  right  tibial  nerve  with  subse- 
quent recovery.    This  case  was  associated  with  vomiting. 

Case  3. — One-sided  neuritis  in  the  region  of  the  right  sciatic 
nerve.  The  affection  started  at  the  end  of  the  first  week  of  the 
puerperium.     This  case  likewise  was  associated   with  vomiting. 

Case  4. — A  multipara,  27  years,  who  during  her  second  preg- 
nancy had  to  have  an  abortion  performed  at  the  fourth  month  on 
account  of  severe  vomiting.  Eight  days  later  she  had  the  feeling 
that  the  lower  part  of  the  body  was  paralyzed.  She  next  suffered 
from  severe  pain,  and  in  24  hours  there  was  complete  paralysis 
of  the  legs,  then  paresis  of  the  arms,  the  back  muscles,  and 
finally  aphonia  and  paralysis  of  swallowing,  all  in  the  course 
of  48  hours.  During  the  course  of  the  next  eight  days  she  be- 
came insensitive  and  confused.  After  several  weeks  the  aphonia 
and  difficulty  in  swallowing  disappeared,  the  motility  returned 
to  the  arms  in  the  shoulder  and  elbow  regions,  but  the  fingers 
and  hands,  as  well  as  the  lower  limbs,  remained  completely 
paralyzed.  Pain  was  elicited  on  deep  pressure  of  the  muscles; 
at  first  there  was  some  superficial  sensory  disorder,  but  later 
very  little.  The  knee-jerks  were  absent  on  both  sides;  the 
reaction  of  degeneration  was  present. 

In  most  of  the  cases  so  far  referred  to  uncontrollable  vomit- 
ing has  been  a  prominent  feature.  but  Elder  has  reported  two 
cases,  neither  of  which  suffered  from  vomiting. 

The  patients  were  multipara-,  and  in  each  the  symptoms 
started  about  the  sixth  month  of  pregnancy.  The  symptoms 
started  with  tingling  and  paresthesia,  chiefly  in  the  hands, 
but  also  in  the  feet.  There  was  little  or  no  paresis,  but  sensa- 
tion was  affected  in  both  cases.  In  both  cases  alcohol,  diph- 
theria, glycogenia,  and  lead  could  be  ruled  out.  After  delivery 
the  improvement  in  both  cases  was  rapid.  Butler's  case 
followed  delivery,  but  from  the  description  there  can  he  little 
doubt  about  the  diagnosis. 

A  married  woman.  37  years,  had  at  the  fourth  month  of 
pregnancy  a  still-born  child.  Three  weeks  later  she  developed 
a  "  milk  leg  "  on  the  right  side,  suffered  from  vomiting,  and 
started  to  fall  off  in  weight.  Later  she  lost  power  in  both  legs; 
numbness  and  tingling  developed  in  the  hands  and  arms,  which 
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WB8  later  followed  by  weakness.    On  examination  th< 
marked  atrophy  of  all  the  muscles  "f  the  upper  and  lov 
tremities,  and  also  of  the  trunk  muscles.    The  knee-jerks  were 
was  elicited  on  deep  pressure  of  the  muscles. 
The  electrical   reactions   were   unpaired.     Improvement   oc- 
curred under  massage  and  general  measures. 

if  the  best  and  most  comprehensivi   articles  on  this 

subject   is  that  of   Reynolds,  who   in    Is'1;    gave  a   - 

Slimming  up  of  the  known  facts,  and  described  one  personally 

case. 

Primapara,  - 1  year-,  when  four  months  pregnant,  was  suffer- 

ra  such  severe  and  uncontrollable  vomiting  that  an 

abortion  had  t.>  be  procured.     Following  the  abortion,  the 

suffered  from  complete  loss  of  sphincter  conti 
two  or  three  weeks.     About  a  month  after  the  abortion  her 

•  cold  and  numb,  and  a  month  later  still  her  leg 

very  weak,  and  sensation  in  them  was  almosl  entirely  abolished  : 

affection  of  the  upper  extremities.     Finally,  she 

could  not  stand  or  walk:  her  knee-  were  contracted,  and  the 

dd  not  be  obtained.    The  patient  improved  under 

rs  later  the  patient  had  a  successful  second 

icy  without  vomiting,  and  without  untoward  results. 

also  all  inti  g,        that  they  all 

•  ran  apparently  normal  labor. 

1. — A   womai  mi    February    12,    is'"'..   had   a 

normal  labor.     Previous  to  the  birth  the  patient  had  expi 
some  v.  !    tingling   in   the  left  arm,  and   occasionally 

a  feeling  of  pain.     Shortly  after  the  birth  a  dull  feeling,  weakness. 
D  developed  in  the  right  arm.    After  some  days  there 
iplete  paralysis  of  both  arms  and  legs:  pain  was 
on  deep  :  p  the  nerve  trunks:  the  tendon  refl(  \ 

r  weakness  developed   in  the  diaphragm  and  back 
-itory    swallowing    difficulty,   and    rectal    paralysis; 
the  bladder  was  not  affected.     A  partial  reaction  of  degei 
was  elicited  in  the  tibialis  antieus.  and  in  the  peroneal  muscles. 

Ij   well. 

after  a  normal  labor 

and  puerperlum  developed  an  polyneuritis  ol 

ry's  paraly-  as  a  transitory  rectal 

paralysis.    Sudden   .  No  changes  were  found  in  the 

r  brain      a  well-marked  degenerative  neuritis  wa 
in  the  peripheral  nerves,  and  also  in  the  vagus  nerve 

ad  a  normal   labor,  and   I 

during  tie  puerperlum,  but  developed  a  dull  feeling  in  her 
and   thai  in   both   l>'gs.     There   was   some   i 

dder     Soon  thei 
sis  of  1"  •  r  and  lower 

• 
and  absi  .   ami   skin  reflexes.     Thi 

cited  in  the  -mall  muscles  of  the  bat 
In  the  ilted  after 

■ 

rter  labor  d< 
■  median  and  ulnar  nerves     The  pal 

\    womi 
pains  :■  d  then  in  t 

richt  radial  and  | 

'ion  occurn  d  In  th<    li  fi  an 
red 

■ 


In  none  of  these  cases,  with  the  :  i  ption  of  the 

last,  was  there  an]  suspii  ion  of  a  febrile  pro 

-  in  many  ways  similar  to  that  of  I.unz.  and 
is  of  interest,  owing  to  the  early  involvement  of  the  cranial 
A  primipara.  2 I  years.  11  days  after  normal  labor 
experienced  difficulty  in  swallowing.  On  the  next  day  there 
was  hoarseness,  twitching  of  the  fare,  and  general  pain.  The 
-oft  palate  was  < mix   verj   slightly  raised  on  phonation,  the 

-1 oh  wa-  nasal,  and  in  swallowing  fluid  was  regurgitated 

through  the  nose.  The  right  vocal  cord  was  in  a  cadaveric 
position.  The  arm-  and  legs  were  weak,  and  pain  was  elicited 
on  pressure.  The  knee-jerk  wa-  absenl  on  the  right,  and 
diminished  on  the  left  side.    A  gradual  recover)  resulted. 

A  most  inti  -   with  autopsy  ha-  been  described  by 

.lame-  Stewart.     A  multipara.  •".:'.  years,  about  two  months 
previous  t"  confinement  started  to  experience  numb  I 
in  her  limbs.     In  the  previous  pregnancies  .-he  had  suffered 
from  severe  vomiting,  and  in  thi-  last  pregnancy  the  vomiting 

wa-  bo  severe  that  for  six  week-  -he  wa-  confi I  to  bed.    She 

was  emotional,  hut  otherwise  her  mental  condition  is  described 
as  normal.  About  nine  week-  after  labor  she  showed  con- 
siderable loss  of  |iower  111  the  muscles  of  both  lower  liln 

in  no  single  muscle,  did  it  reach  an  ab- 

solute degree;  it  was  distinctly   more  marked   in   th 
peripherally  situated  muscles.    In  both  upper  limbs  a  similar, 
but  less  marked  paralysis  was  present,  being  also  more  marked 
in  the  distal  part-.    Then'  was,  however,  w  oot-drop 

or  wrist-drop.  The  feeling  of  numbness  in  the  lower  limbs  and 
abdomen  extended  up  to  the  eleventh  thorai  .  and  in 

the  arm-  it  extended  up  to  a  point  midway  between  th< 
and  shoulder.    Touch  wa-  diminished  over  the  numb  area-; 
pain  and  thermal  unimpaired.    The  calf  i 

pressure,  the  kni  normal,  and 

the  electrical  reactions  were  not  disturbed.  The  pulse  was 
rapid  varying  from  mi  to  120  per  minute:  the  respiration  rate 

er  minute.    The  urine  at  all  times 
from  any  abnormal   ingredients.     Later  there  wa-  complete 
«ri-t-  and   foot-drop,  and  the  knee-jerks  became  lost 
-till  the  diapl  me  paralyzed,  and  death  finally  re- 

sulted from  pneumonia. 

The  examination  of  the  nervous  system  was  ion!'    by  Dr. 
Shirress.    The  brain,  spinal  cord,  and  ganglia,  v.  ■ 
also  both  sciatica,  musculospirals,  anterior  crura 
•  interior  tibials,  pi 
ally,  tile  peripheral 
of  a  true  parenchymatous 

inflammation,  ded  with  nui 

■ 
and  phrenii 
ondition  than  in! 

■ 
the  upper 
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Marked  and  advanced  chromolytic  changes  of  the  peripheral, 
central,  and  perinuclear  varieties  were  found  in  the  ganglionic 
cells  of  the  gray  matter  in  the  anterior  horns,  and  in  Clark's 
column.  The  most  marked  changes  were  found  in  the  fifth, 
sixth,  and  seventh  cervical  segments. 

Other  cases  with  autopsy  reports  have  been  described  by 
Mader  and  Lindemann.  Mader's  case  was  associated  with 
persistent  vomiting,  and  at  autopsy  extensive  neuritic  changes 
were  found  in  the  sciatic,  tibial,  and  peroneal  nerves;  the 
cord  was  not  involved.  In  Lindemann's  case,  in  addition  to 
there  being  a  parenchymatous  neuritis,  degenerative  changes 
were  also  found  in  the  liver  and  kidneys.  Still  another  case 
with  autopsy  has  been  reported  by  Dustin : 

A  multipara,  30  years,  at  the  sixth  month  of  the  last  pregnancy 
suffered  from  uncontrollable  vomiting.  Following  the  birth  of 
a  macerated  foetus  a  quiet  delirium  set  in  without  fever.  She 
developed  pain  in  the  left  leg,  which  became  contracted;  and  lost 
control  of  her  sphincters.  Her  pulse  varied  from  100  to  108,  and 
her  breathing  was  above  30  per  minute.  The  leg  muscles  became 
atrophied,  pain  was  elicited  on  deep  pressure,  and  the  knee  and 
Achilles  jerks  were  absent.  At  the  autopsy  degenerative  changes 
were  found  in  the  crural  and  sciatic  nerves.  At  the  third  lumbar 
segment  of  the  cord  there  was  chromolysis  and  vacuolation  of  the 
anterior  horn  cells.  The  anterior  and  posterior  roots  were 
normal. 

In  1913  Hahn  described  a  case  which  clinically  was  similar 
to  that  of  an  alcoholic  Korsakow  psychosis : 

A  multipara,  who  three  years  previously  in  the  third  month 
of  pregnancy  had  suffered  from  severe  vomiting,  and  had  two  epi- 
leptiform attacks.  During  the  last  pregnancy  vomiting  again 
started  during  the  third  month,  then  nystagmus  developed,  and 
the  pulse  became  above  100  per  minute.  An  artificial  abortion 
was  performed,  which  stopped  the  vomiting,  but  the  general 
condition  of  the  patient  was  not  improved.  The  patient  became 
very  dull,  the  nystagmus  became  more  marked,  a  retinal  ha?mor- 
rhage  occurred,  both  legs  were  paralyzed,  the  patellar  reflexes 
were  lost,  and  there  was  a  sphincter  paralysis.  All  these  severer 
symptoms  occurred  about  12  days  after  the  artificial  abortion. 

Mentally,  the  patient  at  first  was  dull  and  confused,  but  later 
a  delirious  condition  developed,  in  which  she  thought  that  she 
held  her  baby  in  her  arms,  kissed  it,  and  showed  it  to  the  other 
patients.  After  the  acute  stage  had  passed  the  patient  lapsed 
into  a  state  of  mild  euphoria  with  spells  of  irritability,  had  an 
exceedingly  poor  power  of  retention,  and  an  amnesia  for  her 
hospital  residence.  In  the  course  of  eight  months  her  power  of 
retention  showed  considerable  improvement. 

Before  concluding  this  review  of  the  literature,  I  would  just 
like  to  mention  the  cases  and  communications  of  Hosslin, 
Dufour  and  Cottenot,  Stelzner,  Burr  and  McCarthy,  Craik, 
Cross,  Buzzard,  Aldrich,  Borham,  Koster,  Johannsen,  and 
Bernhardt. 

General  Considerations. 

It  is  an  accepted  and  well-known  fact  that  the  equilibrium 
of  health  is  more  apt  to  be  disturbed  during  pregnancy  than 
at  almost  any  other  time.  Wright  believes  that  during  preg- 
nancy there  is  a  general  systemic  toxaemia,  due  to  the  more 
or  less  faulty  action  of  the  liver,  intestines,  and  kidneys,  and 
toxins  can  be  found  chiefly  in  the  blood,  liver,  and  muscles. 


Wright  emphasizes  the  fact  that  the  slightest  departure  from 
health  during  pregnancy  should  make  one  suspect  a  toxaemia, 
and  some  of  the  symptoms  he  lays  stress  on  are :  salivation,  dis- 
orders of  digestion,  and  constipation,  general  malaise,  anaemia, 
nervous  disturbances  with  headache,  disorders  of  vision,  irrita- 
bility, deficient  urine  excretion,  and  albuminuria.  Bouffe  de 
Saint-Blaise  (quoted  by  Hosslin),  in  considering  the  toxins 
of  pregnancy,  has  also  emphasized  the  changes  in  the  liver  and 
kidneys,  and  his  work,  of  course,  is  of  particular  interest  in 
relation  to  Lindemann's  case,  where  there  was  not  only  a 
parenchymatous  neuritis,  but  also  degenerative  changes  in  the 
liver  and  kidneys. 

Eulenburg,  in  common  with  most  others,  believes  that  some 
cases,  although  only  observed  during  the  puerperium,  are  in 
reality  cases  of  the  neuritis  of  pregnancy,  and  he  advanced  the 
hypothesis  that  impaired  gastrointestinal  functions  during  the 
gravid  period  led  to  an  autointoxication  through  the  forma- 
tion in  the  gastrointestinal  tract  of  some  substance — possibly 
acetone — which  is  absorbed,  and  causes  the  neuritis. 

Reynolds  had  the  idea  that  persistent  vomiting  set  up  an 
acetonemia,  and  that  acetone,  or  some  allied  product,  produced 
the  neuritis,  just  as  may  happen  in  the  neuritis  of  diabetes. 
So  far,  however,  no  evidence  has  been  produced  to  substantiate 
the  acetone  theory,  and  we  have  no  knowledge  of  the  nature 
of  "  the  toxin  "  which  is  supposed  to  be  responsible  for  the 
condition. 

The  relation  which  hyperemesis  gravidarum  bears  to  the 
condition  seems  to  be  a  close  one,  especially  in  those  cases  which 
show  a  generalized  type  of  neuritis.  Bayle  has  even  gone  so 
far  as  to  say  that  the  generalized  forms  only  occur  after  severe 
cases  of  hyperemesis,  and  it  was  no  doubt  on  account  of  the 
same  supposition  that  Clifford  Allbutt  believed  that  the  vomit- 
ing and  the  neuritis  were  due  to  the  same  toxin.  A  number  of 
cases,  e.  g.,  those  of  Lunz,  Saenger,  Korsakow,  Danziger,  and 
Elder,  have  now,  however,  been  described  in  which  no  mention 
is  made  of  the  occurrence  of  hyperemesis  gravidarum,  and 
therefore  Allbutt's  and  Bayle's  supposition  can  hardly  hold 
good.  But  from  the  very  frequency  of  its  occurrence  there 
can  be  no  doubt  that  hyperemesis  plays  a  most  important  role, 
whether  or  not  it  is  from  the  hyperemesis  per  se,  or  from  the 
fact  that  the  hyperemesis  is  responsible  for  causing  a  general 
exhaustion  of  the  patient,  thus  rendering  the  patient  more 
susceptible.  Out  of  92  cases  of  all  grades  of  the  neuritis  of 
pregnancy  collected  by  Hosslin,  hyperemesis  gravidarum  was 
present  in  19.  Hosslin,  however,  remarks  that  this  number 
assumes  much  greater  proportions  when  it  is  stated  that  the 
cases  of  neuritis  which  gave  a  history  of  hyperemesis  were 
much  the  most  severe.  Out  of  46  cases  in  which  all  the  ex- 
tremities were  paralyzed,  hyperemesis  was  present  in  16,  while 
in  the  anamnesis  of  37  cases  where  only  the  facial  nerve,  or 
one,  or  only  the  upper  extremities  were  involved,  hyperemesis 
was  not  reported.  According  to  Hosslin,  the  fact  that  the 
hyperemesis  is  associated  with  the  more  severe  cases  is  proof 
positive  against  the  hysterical  nature  of  the  vomiting,  and  he 
conclusively  states  that  he  knows  of  no  case  of  hysterical  vomit- 
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in::  in  a  non-pregnant  woman  associated  with  polyneuritis. 
Sosalin's  article  was  published  a  number  of  oth- 
en  reported,  > . ;/..  those  of  1  tastin,  I  hnfour  and  i 
Halm,  and  the  two  which  are  the  subject  of  this  paper,  and  in 
all  of  •  stent  vomitii  iiave  been  an 

importanl  fa.  tor. 

In    addition    to    the    hyperemesis,    the    weak,    exhi 
emaciated,  condition   resulting  from    it.   the   retention   of  a 
macerated  fo  ■  ation  of  placenta,  and  the  invi 

of  the  uterus,  have  all  been  supposed  to  have  played  a  part.    At 
•.  however,  we  must  content  ourselves  with  the  summing 
\ldrieh.  and  say  that  the  condition  is  one  which  usually 
om  vomiting,  and  that  probably 
rin  is  formed  within  the  body  of  the  mother  or  child 
which  has  a  selective  action  on  the  nerve  tissue  of  the  pregnant 
woman. 

ther  point  which  may  be  emphasized  is  the  much  g 
•  cy  with  which  multipara;  are  affected  as  compared  with 
primiparse,  the  reaction  apparently  being  in  the  nature  of  an 
ivhn  tie  phenomenon. 
The  indication-  and  the  time  for  the  production  of  abortion 
for  the  obstetricians,  but  it  may  be  well  to  remark 
that  most  of  the  French  observers  state  that  when  the  pulse 
[00  or  over  per  minute  an  abortion  should  be 
immediately  produced.     The  points,  however,  which  I  espe- 
cially wish  to  lay  stress  on  are: 

(  1  i  The  pregnant  state  must  in  certain  cases  lie  recognized 

a<  an  importanl  etiological  factor  in  the  production  of  per- 

id  of  that  condition  known  as  rlorsakow'e 

i  may  be  either  (  1  )  local,  e.  g. 
nerve  ..r  one  limb,  or  i  2  i  diffuse,  s.  .•/..  affecting  all  the 

■ 
I        mental  disorder  characteristic  of  the  condition 
i-  nsua  aeralized  polyneuritis,  but,  as 

-•■  reported  here,  it  may  occur 

f  hyperemesis  gravidarum  in 
ralized  forms  of  the  disorder  is  so 
ible  line  of  approach  as  to  the 
of  the  nature  of  the  toxin. 

nts   who    in    previous   pregnam  ies   have 
re  vomiting,  or  i 
ild  be  strongly  urged  to  avoid  any  furthi 
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OBSERVATIONS  UPON  THE  BACTERIA  FOUND  IN  MILK  HEATED  TO 

VARIOUS  TEMPERATURES. 

By  W.  W.  Ford,  M.  D.,  and  J.  C.  Prior,  M.  D. 
(From  the  Laboratory  of  Hygiene  and  Bacteriology,  Johns  Hopkins  University.) 


More  than  twenty-five  years  ago  Fliigge,1  then  Professor 
of  Hygiene  in  the  University  of  Breslau,  pointed  out  the  im- 
portant fact  that  milk  heated  to  various  temperatures  always 
shows,  upon  incubation  at  ?"?c  ('.  or  at  37°  C.  a  bacterial 
growth  due  to  the  presence  in  the  milk  of  heat-resistant  spores. 
This  was  equally  true  of  boiled  milk  or  of  milk  exposed  to  the 
lower  temperatures  employed  in  pasteurization.  Dependent 
upon  the  kind  of  bacteria  developing)  Fliigge  differentiated 
two  -"its  of  decomposition  which  might  occur,  one  explosive 
and  caused  by  gas-producing  anaerobes,  and  one  consisting  of 
a  slow  liquefaction  of  the  proteids  in  the  milk  and  due  to 
peptonizing  aerobes.  To  the  latter  group  Fliigge  attributed 
particular  significance,  since  the  changes  produced  by  such 
bacteria  in  the  milk  were  slow  and  easily  overlooked,  and  ye1 
the  milk  might  he  full  of  microorganisms.  He  therefore  raised 
the  important  question  as  to  the  role  which  these  bacteria 
might  play  in  tiie  production  of  the  summer  diarrhoeas  of 
children.  Under  ordinary  eiivuin-tanees  the  spore-hearing 
organisms  in  milk  would  be  restrained  by  the  growth  of  the 
lactic  acid  organisms  and  only  in  milk  heated  to  a  temperature 
sufficient  to  destroy  the  latter  group  could  the  former  group 
(spore-bearing  bacte:  ia  I  develop  in  such  profusion  as  to  change 
the  character  of  the  milk  or  offer  any  danger  to  children. 
According  to  Fliigge,  the  spores  of  the  peptonizing  bacteria 
would  resist  the  action  of  the  acid  gastric  juice  and  find  the 
proper  conditions  for  development  in  the  lower  bowel,  where 
they  would  multiply  and  elaborate  the  poisonous  products 
which  give  rise  to  the  grave  symptoms  of  intoxication  seen  in 
summer  complaint.  The  various  microorganisms  isolated  by 
Fliigge  from  heated  milk  were  later  studied  by  Gotsehlich  and 
Kaensche.  The  Bcu  Ulus  butyricus  of  Hueppe  was  the  princi- 
pal nmerobe  and  species  usually  classified  as  "subtilis"  or 
"mesentericus  "  forms  (Bacillus  subtilis,  Bacillus  mesenter- 
icus  vulgatus,  Bacillus  mesentericus  fuscus,  etc.),  were  the 
most  important  aerobes. 

This  elaborate  investigation  of  Fliigge  has  received  little 
or  no  attention  from  American  physicians,  far  less  indeed  than 
work  of  such  a.  fundamental  importance  deserves.  As  far  as 
we  can  learn,  there  has  been  no  particular  efforl  made  to  de- 
termine whether  Fliigge's  conclusions  in  regard  to  the  presence 


of  peptonizing  aerobic  bacteria  in  milk  can  be  applied  to  this 
country,  although  H.  E.  Brown  :  in  Dr.  Theobald  Smith's 
laboratory  has  described  a  variety  of  anaerobes  which  occur  in 
the  milk  in  Boston.  Dr.  Letchworth  Smith  3  also,  in  the  De- 
partment of  Health  in  New  York,  has  studied  the  properties 
of  some  two  hundred  organisms  isolated  from  the  milk  in  that 
city,  but  not  with  the  particular  object  of  differentiating  be- 
tween the  species  found  in  raw  and  cooked  milk.  In  the  many 
valuable  American  studies  upon  the  pasteurization  of  milk, 
especially  those  of  Eoseuau.''  Jordan,5  and  Avers  and  Johnson,8 
Fliigge's  work  has  received  comparatively  little  attention,  and 
yet  it  is  probably  the  most  important  single  investigation  upon 
this  subject  that  has  ever  been  published.  For  if  it  be  true  that 
milk  always  contains  bacterial  spores  capable  of  resisting  a 
high  temperature,  even  that  of  boiling,  and  of  giving  rise,  by 
their  multiplication,  to  putrefactive  changes  in  the  milk,  this 
is  a  fact  of  far-reaching  importance  which  should  never  he  lost 
sight  of  in  any  consideration  of  the  problem  of  pasteurization, 

Finally,  the  contention  of  Fliigge  that  spore-hearing,  pep- 
tonizing bacteria  play  a  role  in  the  summer  diarrhoeas  of 
children  has  never  been  seriously  considered  here.  The  gen- 
eral opinion  in  regard  to  this  work  may  he  indicated  by  quoting 
the  opinion  of  a  leading  writer  in  this  field  who  states  that 
"  this  view  (;'.  c.  that  spore-bearing  bacteria  survive  pasteuri- 
zation.) started  with  the  work  of  Fliigge  and  has  gradually 
losl  ground  for  Lack  of  clinical  and  laboratory  confirmation " 
( Rosenau  ' ). 

In  view  of  the  importance  of  this  question,  both  from  the 
theoretical  and  practical  standpoint,  we  have  made  the  attempt 
to  repeat  Fliigge's  work  during  the  past  eighteen  months  in 
the  hope  of  determining  whether  his  conclusions  are  applicable 
to  this  country.  The  samples  of  milk  have  been  collected  in 
Baltimore  and  Washington,  in  all  about  129  specimens  being 
studied.  The  results  of  the  examination  of  the  milk  in  Balti- 
more only  will  be  reported  in  this  paper,  the  Washington 
samples  being  reported  upon  by  one  of  us  in  another  paper. 

Ti  i  iiviQrt-:. 

The  milk  sold  in  Baltimore  may  he  divided  roughly  into 
dipped  milk  and  bottled  milk.     The  dipped  milk  is  sold  very 
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largely  in  the  poorer  sections  of  tin-  city,  especially  in  the 
small  shops  and  corner  groceries.  Its  content  in  bacteria  is 
uniformly  high,  as  has  been  indicated  elsewhere.'    The  bottled 

milk  is  of  a  much  better  character,  the  bacterial  content  usu- 
ally low  anil  a  certain  proportion  is  pasteurized,  but  not,  how- 
ever, under  city  control.1  No  certified  milk  is  delivered  in 
Baltimore,  hut  a  Walker-Gordon  milk  of  exceptional  purity  is 
sold  very  largely.  The  milk  hero  is  obtained  from  a  lai 
»f  farming  land  in  Maryland  and  Southern  Pennsylvania. 

iples  of  Baltimore  milk,  representing  21 
different  dairies,  were  employed  in  this  investigation.  The 
dipped  milk  was  collected  in  the  small  shops,  transferred  !■> 
sterile  pails  or  Masks  and  carried  to  the  laboratory,  while  the 
honied  milk  was  delivered  directly  in  the  original  containers. 
Considerable  care  was  exercised  to  obtain  milk  from  a  variety 

give  results  which  may  be  said  fairly  to  r<  p 
Baltimore  conditions.     In  consequence,  the  specimens 

t  nearly  every  kind  of  milk  sold  in  the  city.     All  the 
ilk  examined  were  subjected  to  the  same  treat- 
ment.     Flask-,   varying  in   capacity   from    250-500   cc.,  were 
cither  tilled  with  the  milk  up  to  the  ueck  so  that  the  I 

should  form  a  plug  and  produce  anaerobic el 

ttom  or  w<  re  about  half  tilled  so  as  to  offer  a  wide  area 
.'en  absorption  and  give  satisfactory  aerobic  conditions. 
lasks  were  heated  on  the  water  hath  to  various  tempera- 
ture- for  varying  periods  of  time,  care  being  taken  to  immerse 
them  t"  Buch  a  depth  as  tn  in-iire  the  proper  heating  of  the 
milk  it.self.    All  specimens  were  immediately  incubated  with- 
ing  at  eithi  r  31     I  !    t '.     Raw  i  ontrols  were 

I  along  at  the  same  temperature.    A 
16  hour-,  when   the  bacterial  ally  de- 

and  the  characti  □  in  the  milk. 

'Hired   for  the  cultivation  of  thi 
a  and  rabbits  were  inoculated  in  the  ear  vein  with  cubic 
■  the   isolation   of    /■' 
U.leh  and   Nuttall    (Bact.   Welchii). 
ade  tn  \v i . r k  out  the  many  other  anaerobes  which 
•  nt  in  Baltimore  milk,  attention  being  paid  only 
_>\ ing  ii-  the  most  conven 
•  mining  thi  absence  of  anaerobic  pul 

i     -  organism  was  always  sought  for  by  the  method  of 
ation,  the  lesions  found   in   this  animal   being 
■I  in  it-  identification.     I □  gen<  ral 
which  the  ''  filled  made  no  apprecia 

■ 
.  icr  temperatures,  but  apparently  milk 

and  shape 
Phis  point  ir  by  any  mean-,  and   i- 

—till  thi  different  controls 

milk  behaved  in  much  the  same  way.  the  milk  lab 
i  a  fairly  high  bacteria]  count  and  ai 
_-  normally. 


this  work  was  completed  tin  ' 
Baltimore  city,  1  >r.  Qorter,  has  been  enabled  to  ei   \ 
Of  inspectors  for  the  milk-pasteurizing  plants  In  thi 


been  given  separate  consideration.      Particular  attention   was 
paid  to  the  reactions  shown  by  raw  milk,  by  milk  heated  to 
C,  ti    -      C,  and  by  boiled  milk. 

HONS  Hi    I;  wv   Milk. 

All  the  samples  of  Baltimore  market  milk,  lx>th  raw  and 
that  labeled  "  pasteurized/1  when  incubated  at  '■'•',    *  '. 

<  ..  exhibited  i  hanges  which  did  not  diffei 
seen  in  milk  in  other  localities.     Within  2  1  to  48  ho 
the  thermostat  and   18  to  72  hour-  usually  at  room  tempera- 
ture the  milk  was  acidified  and  firmly  clotted.    Cultun  - 
within  the  first  few  day-  revealed  as  the  predominant  species 
the  organisms  first  accurately  described  by  Gunther,  Thier- 
felder  and  Leichmann,  and  which  are  known  by  several 
such  as  Bacterium   lactis  acidi,'  Stri  lacticus  and 

it.    As  Shippen  has  pointed  out,  the 
designation,  Bacterium  GUntherii,  was  given  this  Bpecies  by 
Lehmann  and  Xcuman  "  a  be  retained  in  accordance 

with  the  rules  of  priority  in  botanical  nomenclature. 
Ins  lactis  terogenes  and   /  stood  next   in 

point  of  frequency,  but   were  by   no  mean-  common,  while 

coli  was  an  exceptional  isolation.     Pigmented 
isni>  were  also   rarely  encountered. 

nio-t  never  found  in  plates  poured  during  the  tirst 
few  days. 

Rabbits  inoculated  for  the  isolation  of  Bacillus  ■• 
capsulatus  wei  uniformly    •  en  when  the 

-pore-  ,  resent  in  the  original  milk  and 

d  be  obtained  on  culture-  by  subjecting  the  milk  to 

a  temperatun  I  Is  of 

isolating  it   were  tried.     Rabbits  i :ulated  in  the  car  vein 

with  1  cc.  quantities  of  whey  and  then  killed  and  kept  in  a 
warm  place  did  not  show  the  characterisi  na,  nor 

could  it  be  obtained  on  culture-  from  the  blood  stream  or 
from  the  organs.  if  whey  in   l   rr.  quantities  to 

milk  tubes  which  were  then  heated  to  85  ('.  and 
incubated  anaerobically  were  also  without   result.  ti,, 

action.     Finally   rabbits 
inoculated  with  1  >i-.  quantities  of  whey  heated 

ill  vegetative  bacteria  "ere  likewise  negative.  It  was 
evident  that  clotted  raw  milk  doc-  not  furnish  a  medium 
favorable  (<•!■  the  survival  and  development  of  the  gas  bacil- 
lus, possibly  because  of  it-  high  deer. f  acidil 

of  the  many  other  organisn  In  our  lir-t 

-eric-  of  -i\  milks  I 
milk    allowed    to   clot,    no   matter   what    method    was 

1  allied    ill    t  v,  ■ 

when  the  win  n  ithin  the  : 

hi'iir-.     Rabbits  inoculated  « ith  small  qua 

kept  at  22    i '..  i  >ch  bited 
subcutaneous  I 

• 

riddled    with 

from  the  juii 

Gram-positivi 
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showed  the  organism  of  Welch  and  Xuttall,  usually  in  pure 
culture."  The  survival  of  the  gas  bacillus  in  raw  milk  allowed 
to  clot  was  evidently  the  exception,  however,  and  not  the  rule. 
Aerobic  cultures  from  specimens  of  milk  allowed  to  stand 
some  days  continued  to  reveal  only  the  lactic  acid  organisms 
above  mentioned  with  an  occasional  Bacillus  coli  or  Bacillus 
lactis  cerogenes.  There  was  no  particular  increase  of  spore- 
bearing  bacteria.  Eventually  very  old  milk  specimens,  kept 
six  to  eight  weeks,  showed  an  abundant  surface  growth  of 
molds  and  pigmented  species  and  some  softening  of  the  clot. 
A  definite  peptonization  did  not  often  occur.  Occasionally 
foul  odors  developed  in  this  very  old  milk,  arising  possibly 
from  the  multiplication  of  Bacillus  coli. 

Reaction  at  65°  C. 

Milk  heated  to  65°  C.  for  30-35  minutes  and  then  incubated 
at  37°  C.  exhibited  a  reaction  which  may  be  regarded  as 
characteristic.  Within  24-48  hours  it  was  rather  firmly 
clotted,  but  the  curd  did  not  seem,  as  a  rule,  to  be  so  abundant 
as  that  in  normal  raw  milk,  and  in  addition  it  was  riddled 
with  gas  bubbles.  Immediately  after  the  clot  was  formed  soft- 
ening or  peptonization  of  this  clot  set  in,  the  gas  bubbles 
being  liberated  and  the  milk  being  converted  into  a  thin  whey 
in  which  the  curd  was  eventually  completely  dissolved. 

Sometimes  the  reaction  could  properly  be  described  as 
explosive,  so  violent  was  the  evolution  of  gas,  but  in  general 
the  reaction  seemed  to  consist  more  of  a  gaseous  clotting  fol- 
lowed by  a  rapid  peptonization.  Kept  at  room  temperature 
the  65°  C.  milk  revealed  almost  the  same  changes  as  were  seen 
in  the  samples  kept  at  37°  C,  but  the  evolution  of  gas  was 
not  so  marked  and  the  peptonization  was  somewhat  less  rapid. 
The  end-products  were  in  all  cases  the  same,  however, 
the  milk  being  converted  into  a  thin  watery  fluid  almost 
completely  devoid  of  grosser  particles  of  whey.  Normal 
clotting  without  peptonization  was  extremely  rare  in  milk 
heated  to  65°  C.  for  this  length  of  time.  In  a  series  of  18 
samples  of  milk,  it  occurred  but  once,  the  other  17  samples 
clotting  and  completely  peptonizing. 

Aerobic  cultures  made  the  first  48  hours  to  72  hours  re- 
vealed  a  variety  of  microorganisms  the  relationship  of  which 
to  each  other  and  to  the  organisms  found  in  raw  milk  is 
somewhat  difficult  to  determine.  Sometimes  the  only  colonies 
present  were  spore-bearing  bacteria,  even  the  small  pin-point 
colonies  seen  with  a  hand  lens  developing  into  such  species. 
These  were  transferred  and  identified  as  accurately  as  possible 
with  our  existing  knowledge  of  the  non-pathogenic  spore- 
bearers.  They  belonged  to  the  groups  usually  called  B 
sub  tills,  Bacillus  mesenJericus  and  Bacillus  ccreus.  In  ad- 
dition a  spore-bearing  organism  which  has  the  property  of 
acidifying  lactose  and  acidifying  and  clotting  milk  was 
obtained  on  a  number  of  occasions.  This  will  be  described 
later  in  a  paper  dealing  with  the  spore-bearing  bacteria  in 
milk.  At  other  times  the  plates  showed  an  abundant  develop- 
ment of  lactic  acid  organisms,  these  being  even  more  numer- 
ous than  the  sporulators.  Despite  this  discrepancy  the  milk 
samples  went  on  to  complete  liquefaction.    How  far  a  \ 


ature  of  65°  C.  will  destroy  vegetative  bacteria  is  by  no  means 
clear.  In  our  experience  lactic  acid  organisms  survive  this 
temperature  in  a  certain  proportion  of  cases  and  this  has  been 
also  the  experience  of  Rogers,12  Ayers  and  Johnson,  Russell 13 
and  a  number  of  others  who  have  called  attention  to  or- 
ganisms which  withstand  pasteurization. 

Bacillus  cerogenes  capsulatus  could  not  usually  be  obtained 
from  65°  C.  milk,  even  when  the  milk  showed  an  explosive 
reaction.  Thus  in  12  samples  with  this  reaction  the  gas 
bacillus  was  found  by  rabbit  inoculation  in  only  two  instances, 
in  the  other  ten  cases  the  rabbits  showing  no  gaseous  cedema 
and  cultures  failing  to  reveal  the  organism  of  Welch  and 
Xuttall.  In  eight  of  these  ten  samples  the  gas  bacillus  was 
present  in  the  milk,  the  samples  heated  to  85°  C.  revealing  it 
in  abundance.  Thus  65°  C.  milk,  like  raw  milk,  does  not 
offer  suitable  conditions  for  the  multiplication  of  this  species 
and  the  explosive  reaction  seen  in  milk  heated  to  this  tem- 
perature can  hardly  be  attributed  to  it.  What  part  other 
anaerobes  play  in  the  production  of  the  reaction  does  not,  of 
course,  appear  from  our  experiments,  nor  was  it  clear  whether 
gas-producing  aerobes  were  not  also  left  behind.  On  the  whole 
we  were  inclined  to  regard  the  reactions  seen  in  65°  C.  milk 
as  due  to  the  combined  action  of  the  lactic  acid  organisms, 
spore-bearing  species,  and  either  gas-producing  anaerobes 
other  than  the  gas  bacillus  or  some  gas-producing  aerobes 
surviving  the  heating  of  the  milk.  In  the  hope  of  clearing  up 
the  doubtful  points,  a  number  of  samples  of  milk  were 
heated  to  60°  C.  for  various  periods  of  time  and  aerobic  cul- 
tures taken.  The  results  varied  widely.  At  times  the  samples 
of  milk  clotted  normally  and  cultures  revealed  only  the  or- 
dinary lactic  acid  bacteria  with  an  occasional  spore-bearer. 
At  other  times  the  samples  showed  an  explosive  reaction  like 
that  of  65°  C.  milk,  while  the  clot  which  was  formed  was 
rapidly  peptonized.  In  general,  the  reaction  consisted  of  a 
rapid  coagulation  of  the  milk  and  a  slow  peptonization  of  the 
coagulum.  Cultures  from  such  milks  revealed  many  of  the 
sporulating  organisms  seen  in  65°  C.  milk  mixed  with  the 
lactic  acid  bacteria.  The  reactions  in  milk  heated  to  60°  C. 
for  30  minutes  did  not  differ  especially  from  those  seen  in 
milk  heated  to  65°  C,  but  the  proportion  of  samples  showing 
normal  clotting  was  greater.  Thus  in  18  samples  heated  to 
this  temperature  14  clotted  and  completely  peptonized  and 
four  clotted  normally  without  peptonization.  In  12  samples 
heated  to  the  same  temperature  for  shorter  periods  of  time, 
10  and  20  minutes,  three  specimens  clotted  normally  ami 
here  aerobic  cultures  showed  only  lactic  acid  organisms,  while 
nine  specimens  clotted  and  peptonized.  In  general  the  sam- 
ples of  milk  which  showed  a  normal  clotting  at  60°  C.  or 
65°  C.  were  from  better-grade  dairies  than  those  in  which  the 
clot  was  peptonized,  but  this  was  not  a  universal  rule.  The 
reactions  of  both  60°  C.  and  65°  C.  milk  were  by  no  means 
clear,  and  it  was  evident  that  they  might  depend  upon  a 
variety  of  factors.  The  age  of  the  milk,  the  original  bacterial 
content  of  the  samples,  the  amount  of  contamination  by 
spore-bearing  bacteria,  both  aerobic  and  anaerobic,  the  shape 
of  the  container,  all  might  be  factors  which  played  an  impor- 
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taut  part  in  determining  the  end-reaction.     In  Bhoi 
heated  to  60-65°  C.  is  just  on  the  border  line  and  is  capable 
of  undergoing  a  variety  of  changes.    Since  this  is  the  ten 
ture  of  commercial  pasteurization,  it  is  hoped  that  future 
nation  will  clear  up  some  of  these  doubtful  points. 

Reactions  at  85°  C. 

Milk  heated  to  85°  C.  for  30-35  minutes  and  then  incu- 
bated at  85"  C.  showed  the  same  reaction   in  nearly  all  the 
samples  examined.    Within  12-18  hours  it  was  firmly  clotted 
and  partially  peptonized,  with   the  active  evolution   i 
The  combination  of  these  thn  gave  the  sail 

■  ristic  appearance,  which  may  properly  be  desi 
ntly  explosive.    The  evolution  of  gas  was  frequently 
so  pronounced  as  to  force  the  upper  layer  or  plug  of  cream 
out  of  the  flask,  the  cotton  -topper  being  carried  with  it  and 
being  deposited  on  the  shelf  of  the  thermostat  some  little 
i  the  flask  itself.    By  the  end  of  the  first  day  the 
a-  often  completely  peptonized  and  by  this  time  the 
evolution  of  gas  had  also  usually  subsided.     Rarelj   i,, 

ution  of  the  coagulum  was  delayed  for  18  hum-.     M  i] 
which  has  undergone  this  explosive  reaction  has  the  charac- 
teristic odor  of  butyric  acid,  which  may  give  way  to  the  dis- 
»le  odor  of  putrefaction  if  the  samples  are  kept  some 
time. 

This  violent  gas  reaction  with  coagulatioi  ilk  and 

complete  peptonization  may  be  regarded  a-  typical  of  milk 

35    i  .   and    then    incubated    at    ■'>'.    C.      It    was 

ed  in  all  instances  in  a  series  of  '.''  samples  ••;'  Balti- 

oilk,  regardlesf  source.     Dipped  milk  from  the 

-  and   bottled   milk   of  the  better  grades 
11  cat   >nal  variations  in  the  intensity 

■i  the  length  of  time  required  t"  bring  ii  about  were 
but  in  all   iiistane.-  the  end-resull   was   the  Bame,  a 
complete  liquefaction  of  the  precipitated  casein. 
Aerobic  plates  made  from  85    C.  milk  at  various  in' 

irly  and  tat  a  host  of  microorganisms,  all 

of  win.  ng  to  the  groups  of  sporulatoi 

'■m  may  be  mentioned  such 
! 
•  ore-bearing  coagulator  already  refei 
■  btain  on  our  plates  any  lai  i 
torulating  bacteria  of  other  groups. 
1  with  small  quantities  of  whey  i  I  ■ 
and  kept  in  a  warm  place  were  Dearly  always  blov 

-  hours  and  at  autopsy  Bnowed 

ehara' '  experimental   inoculation   by   Baa 

blood  m  th( 
and  larg  tted  with  gas  bubbli 

-■  d  in  the  typical  way.     S 
I  Iram-poaiti  ■  ■ 
bacillus  and  cultures  on  litmus  milk  and  agar  '■■ 

-  bacillus  is  probably  alv  in  Baltimore 

milk  and  may  !»•  obtained  by  heating  it  to  8.     I 
lating  rabbit-  unples  Bhov, 

tinn  rabbit  inoculation  gavi  i  harai  •      -• 


in  the'  tissues  and  positive  cultures  25  times.  In  the  •"> 
negative  cases  the  animals  were  inoculated  with  milk  more 
than   four  days  old,  »   that    the  organisms   had   died 

out  or  been  overgrown  by  othi 
The  changes  Been  in  85    ('.  milk  may  thus  be  said  to  arise 
the  combined  action  of  aerobic  spore-bearing  b 
and  Bacillus  cerogenes  capsulatus.     The  latter  organism   is 
doubtless  responsible  for  the  i  ioli  <•■  evolul  and  the 

former  organisms  for  the  complete  |  o  or  liquefac- 

tion of  the  we  know  that  the  gas  bacillus  does 

not  brine:  about  this  change.  The  study  of  these  Bamples  of 
85    i  .  milk  indicates  that  the  s  the  gas 

bacillus  arc  widely  distributed  in  milk  of  this  vicinity  and 
even  suggests  that  we  ma\  be  dealing  with  peculiarly  heavy 

lis   of   the   eow    stables   or  of   the   dairies    v, 

thi>  character,    other  anaerobes  are  also  undoubtedly  p 

but  our  attention   was   paid   chiefly   to  the  |us,  the 

presence  of  which  may  he  regarded  a-  universal. 

Milk  heated  to  85°  ('.  for  30  to  ::.".  minutes  and  kept  at 
room  temperature,  about  22    I  ons  which  are 

slightly  different  from  the  reactions  seen  in  85  •'.  samples 
kepi  at  the  body  temperature.  The  variations  seem  to  relate 
to  the  time  at  which  the  changes  manifest  themselves  ami  not 
to  any  qualitative  d  n.    Thus  in  a  num- 

ber of  samples  kepi  at  room  temperature  a  firm  coagulation 
ed  within  18  to  72  hours.    Tin'  coagulum  was  at  times 
tted   with  gas  bubbles  and  the  appearance  was  quite 
like   thai   described   abovi  otly  explosive.     At   other 

time-  the  i  rolution  of  a  hl-  or  so  slight  as 

not  to  he  no1  mil'  quietly  as  they 

ormed.     Peptonization    ■  ed  also  in  all 

instances.  This  peptonization  was  quite  slow,  requiring  l'» 
to   ii   days   for   its  >n,  but   the  end-resull   was  the 

same  in  all  cases,  a  complete  liq 

Tin  .  -  5    I     milk  kept  at  room  temperature 

n  the  same  o  -  are  found  in 

milk  kepi  at  \'i  C.  Aerobic  cultures  revealed  the  usual 
spore-bearing  bacteria  and  the  lms  bacillus  wai 

about  half  the  Bam  tami I.     These 

Were  made  with  specimens  which  had  been  kepi  some  time. 
10-]  I  days.      In  a  later  seril  -  examined  for  the  gi-  bacillus  ill 

the  lir-t  two  day-  positive  isolations  resulted  in  all  insl 

Milk  heat.  :  iid  then  kept  on  ice  at  a  temperature 

a   few  degrees  above   freezing   point    undi 
visible  to  the  nab  the  or- 

ganisms originallj  lin  their  vitality  for  some  time 

and    when    the    -am  iced    at    a     I  ratine, 

i'..    the    rai  multiply    and    bring    out    the 

characteristic  reai  ti 

kept     ,    1 f01 

they  mt<  ted  in  the  I  al  the 

decomposil  ion  cl  dk. 

Finally    thi 

to  a  tempi 
i-  by  no  □ 
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for  10  minutes  and  for  5  minutes  also  suffices  to  destroy  the 
non-sporulating  organisms  ami  permit  the  development  of  the 
aerobic  and  anserobic  spore-bearers.  Thus  in  a  scries  of  six 
samples,  in  which  a  positive  reaction  was  obtained  at  85°  C. 
in  all  cases,  the  same  reaction  was  observed  in  the  samples 
heated  to  85°  C.  for  10  minutes  and  for  5  minutes. 

Milk  heated  to  80°  C.  does  not  differ  essentially  from  that 
heated  to  85°  C.  and  no  particular  study  was  conducted  on 
the  effects  of  this  temperature.  In  a  series  of  six  samples, 
in  which  the  characteristic  reaction  was  obtained  in  all 
instances  at  85°  C,  the  same  reaction  was  observed  in 
samples  heated  to  80°  C.  for  30  minutes  and  also  for  20 
minutes.  Xo  especial  attempt  was  made  to  find  the  exact 
temperature  at  which  the  foul,  stinking  reaction  produced  by 
Bienstock's  Bacillus  putrificus  occurs  in  Baltimore  milk. 
This  probably  lies  between  70°  and  80°  C.1 

Reactions  of  Boiled  Milk. 

Milk  boiled  for  30-35  minutes  and  then  incubated  at  37°  C. 
exhibits  a  variety  of  changes  which  may  also  be  seen  in  the 
samples  preserved  at  22°  C.  In  general,  three  reactions  may 
be  noted:  clotting  without  subsequent  peptonization;  clotting- 
followed  by  peptonizai  ion  ;  and  peptonization  without  clotting. 
The  most  frequent  reaction  in  Baltimore  milk  is  the  second. 
Thus  in  a  series  of  21  samples,  11  showed  clotting,  followed 
bv  peptonization;  7  showed  firm  clotting  without  peptoniza- 
tion, and  G  rapid  peptonization  without  clotting.  The  explo- 
sive reaction  seen  in  85°  C.  milk  is  usually  lacking.  In  the 
above  series  it  occurred  but  twice  in  the  11  samples,  showing 
clotting  followed  by  peptonization.  Samples  of  all  these 
milks  heated  to  85°  C.  for  35  minutes  showed  an  explosive 
reaction  and  Bacillus  mrogenes  capsulatus  was  isolated  from 
them. 

From  this  series  it  may  be  seen  that  clotting  of  boiled  milk 
is  a  mure  frequent  occurrence  in  Baltimore  than  the  slow 
peptonization  without  clotting  described  by  Fliigge,  since  18 
samples  in  a  scries  el'  24  underwent  ibis  change.  The  changes 
which  take  place  in  boiled  milk  are  naturally  very  slew  and 
the  temperature  of  100°  ('.  musi  destroy  the  vasi  majority  of 
the  microorganisms  originally  present  in  the  milk.  Even 
when  kept  at  37°  ('.  the  flasks  frequently  did  not  reveal  any 
gross  changes  or  abundant  bacterial  growths  for  a  number  el' 
days,  while  in  the  simples  kept  at  22"  C.  gross  changes  were 


1  Similar  reactions  to  those  described  above  have  been  observed 
by  Klein  "  in  London  milk  and  have  been  attributed  by  him  to  an 
organism  which  he  called  Bacillus  enteritides  sporogenes  and 
which  he  regarded  as  an  etiological  factor  in  summer  diarrhoea. 
The  reactions  originally  published  by  Klein  cannot  be  reconciled 
with  those  of  a  pure  culture  and  in  subsequent  publications  the 
reactions  attributed  to  pure  cultures  of  Bacillus  enteritides 
sporogenes  correspond  closely  to  those  given  by  Welch  and 
Nuttall  for  Bacillus  mrogenes  capsulatus.  The  proof  that  Klein's 
organism  is  a  distinct  species  cannot  in  our  opinion  be  regarded 
as  satisfactory.  In  addition,  it  may  be  noted  that  cultures  of 
B  ttlus  enteritidi  s  sporogenes  sent  to  this  laboratory  some  years 
ago  revealed  Bacillus  mrogenes  capsulatus  mixed  with  an  aerobe. 
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not  apparent  sometimes  for  two  or  three  weeks.  All  our 
samples  of  milk  boiled  30-35  minutes  eventually  revealed  def- 
inite changes  due  to  bacterial  development,  showing  that 
boiling  does  not  suffice  under  ordinary  circumstances  to  des- 
troy the  bacterial  spores  present  in  milk.  Our  observations 
are  thus  in  strict  agreement  with  Fliigge  on  this  point. 

Aerobic  cultures  from  boiled  milk  revealed  nothing  but 
spore-bearing  organisms  of  the  "  subtilis  "  and  "  mesenter-  . 
ieiis  "  typo,  together  with  our  spore-bearing  coagulator  which 
is  evidently  the  species  usually  responsible  for  the  clotting  of 
boiled  milk  in  this  vicinity.  The  gas  bacillus  is  generally 
absenl  from  boiled  milk,  its  spores  evidently  not  resisting  the 
temperature  of  100°  C.  It  was  found  in  two  instances  only 
in  a  series  of  12  samples  tested  for  it,  these  two  being  the 
milk  which  have  already  been  referred  to  as  exhibiting  an 
explosive  reaction.  Babbits  inoculated  with  these  milks 
showed  the  characteristic  oedema  and  the  smears  and  cultures 
were  positive.  In  the  other  ten  rabbits  there  was  no  reaction 
in  the  blood  or  in  the  organs  and  the  smears  and  cultures 
were  negative.  Since  the  same  samples  of  milk  heated  to  85° 
C.  underwent  an  explosive  reaction  and  the  gas  bacillus  was 
isolated  from  them,  it  was  evident  that  the  spores  of  this 
species  survive  boiling  only  in  rare  instances,  possibly  in 
samples  of  milk  richly  seeded  with  them. 

Boiling  for  shorter  periods  of  time  does  not  affect  the  milk 
essentially  differently  from  the  exposure  for  30-35  minutes. 
Thus  in  a  series  of  samples  boiled  20  minutes,  six  samples 
showed  a  clot  without  peptonization,  four  samples  a  clot  fol- 
lowed by  peptonization  and  two  samples  a  peptonization  with- 
out clotting.  In  the  same  milks  boiled  10  minutes  the  changes 
were  practically  identical,  except  that  in  one  instance  an  ex- 
plosive reaction  developed,  followed  by  peptonization. 

Finally,  it  may  lie  noted  that  the  complete  destruction  of 
bacteria  in  milk  probably  occurs  only  when  the  milk  is  boiled 
for  long  periods  of  time  or  steamed  under  pressure.  Fliigge 
has  found  thai  the  spores  of  several  species  resist  boiling  for 
six  hours.  The  application  of  steam  under  pressure  quickly 
suffices  to  kill  off  all  the  microorganisms.  Thus  in  six 
samples  of  milk  which  showed  an  explosive  reaction  at  85  I  '.. 
autoclaving  with  a  pressure  of  -.'o  lbs.  for  5,  10  and  15  minutes 
gave  samples  of  milk  which  could  be  kept  for  months  without 
revealing  any  changes  attributable  to  bacterial  development. 

The  reactions  -ecu  in  milk  heated  to  various  temperatures 
may  best  be  illustrated  by  the  following  table  which  gives  the 
results  of  our  final  scries  of  experiments.  Here  it  may  be 
noted  that  the  raw  milk  clotted  normally  and  showed  the  gas 
bacillus  in  two  instances  only:  65°  C.  milk  showed  an  ex- 
plosive reaetiorj  in  all  instances  ami  yet  failed  to  reveal  the 
gas  bacillus;  s"'  t'.  milk  showed  an  explosive  reaction  in  all 
instances,  both  at  .".;  ('.  and  at  22°  (..'..  and  revealed  the  gas 
bacillus  in  all  cases  in  which  rabbit  inoculations  were  made; 
boiled  milk  showed  an  explosive  reaction  with  positive  gas 
bacillus  isolation  in  two  instances,  clotted  without  peptoniza- 
tion in  three  instances  and  peptonized  without  clotting  in  one 
instance,   the   lasl    lour   being  negative   for  the  gas  bacillus. 
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Six  Specimens  Baltimore  U  uiki  i  Milk  Tested  May  31,  1913. 


Treatment 

Xo.     I.       65"  C— 85  min. 

85°  "  — 35  min. 

85°  "  — 35  min. 
100°  "  —35  min. 
Raw  control 

No.    II.       65°  C— 35  min. 

85°  "  — 35  min. 

85"  "  —35  min. 
100°  "  —35  min. 
Raw  control 

No.  III.   65°  C— 35  min. 

85°  "  — 35  min. 

85°  "  —35  min. 
100°  "  — 35  min. 
Haw  control 


No   IV. 


65°  C— 

85°  "  - 

85°  "  - 

100°  "  — 35  min. 
Raw  control 

65°  C— 35  min. 

S5°  "  — 35  min. 

85°  "  — 35  min. 
100°  "—35  min. 
Raw  control 

65°  C— 35  min. 
85°  "  — 35  min. 

85°  "  — '■','<  min. 
100°  "—::.-,  min. 
Raw  control 


■reserved  at 
37°  C. 
37°  " 
22°  " 

37    " 

37°  " 

37°  C. 

37°  " 
22»  •• 
:::  - 
37°" 

37°  C. 
37°" 
22°  " 
37°" 
37°  " 

37°  C. 
37°" 
22°" 
37  •' 
37°" 

37°  C. 
37  - 
22°" 
37°" 
37°" 


Reaction 
Explosive 

Explosive 
Explosive 
Clotted 
Clotted 

Explosive 

Explosive 
Explosive 
Clotted 
Clotted 

Explosive 

Explosive 
Explosive 
Explosive 
Clotted 

Explosive 

Explosive 
Explosive 
Clotted 
Clotted 

Explosive 

Explosive 
Explosive 
Peptonized 
Clotted 


I 

i 
N 

' 

Negative 

Positive 
Negative 
Positive 

Negative 

Positive 

Positive 

Negate  e 

Negative 

Negative 

Negative 

Positive 
Negative 
Positive 


Erplosivi  Negative 

Explosive  

Explosive 

Explosive  Positive 

Clotted  Negative 


QeNEB  It    <  lONSIDER  \'l  IONS. 

Prom  these  experiments  upon  the  arious 

■  upon  milk,  this  effeel  b  nined  h-.    i 

the  ultimate  changes  which  the  milk  undergoes,  it  i-  evident 
that  mosl  important  biological  laws  involving  the  relal 

re  involved.    Under  ordinary  circumstances  there 

teria  of  three  general  groups  in  milk,  th< 
gporulating  organisms,  of  which  the  mosl  abundanl  are  tlie 

■  id  bacteria,  the  aerobic  spore-bei ins  and 

1  re  also  in  mosl  cases  spore-b 

In  raw  milk  the  bacteria  of  the  first  group,  the  lacti 
producers,  predominate,  and  a-  the  milk  gets  old  it  bo 
clots,  due  to  their  multiplication.    This  may  he  rega 
the  mosl  desirable  change  in  milk, 

* r i « -  changes  which  take  place  in  the  human  ii 
while  the  bacteria  involved  are  entirely  free  from  pal 
city  and  may  even  !"■  beneficial  when  taken  into  thi  a 
canal.  The  lactic  acid  organisms  moreover,  by  their  m 
cation,  may  almost  completely  inhibit  the  aerobic  and  ai 
spore-tx  oisms  presenl  in  the  milk.     I 

raw  milk  has  its  own  danger  signal,  since  the  ai 

in,  while  harmless,  is  rather  disagreeabli  in  I 
thus  prevents  the  use  "f  an  old  milk  which  might 
harmful  ingredients.     As  milk  i-  heated  the  various 


of   bacteria   arc  affi  different    ways.     Beginning   a1 

60°  C.  we  have  normally  a  destruction  of  the  lactic  acid 
bacteria.  These  may  ooi  all  succumh  at  this  temperature,  but 
the  balance  of  bacterial  growth  is  altered  so  that  spore-bearing 
organisms  begin  to  develop  and  gaseous  putrefactive  changes 
begin  to  occur.  How  frequenl  a  normal  clotting  is  in  Balti- 
more milk  heated  to  60  C.  is  no!  clear,  nor  have  we  deter- 
mined definitely  the  relation  of  this  clotting  at  i"*11  C.  to  the 
original  character  of  the  milk  nor  to  the  method  of  keeping 
it.    In  tl  j  of  instances  in  I  thus  far 

conducted  normal  clotting  is  somewhat   rare  in  60    C.  milk 
and  the  clott  mil:'  w  hich  does  occur  i-  followed  b 
tion.     Frequently  the  reai  I  e  in  character,     i  d 

milk  heated  to  65  I  .  there  is  a  further  destruction 
lactic  acid  bacteria;  the  sporulating  organisms  are  moi 
dominant  and  the  changes  which  the  milk  undergoes  are 
Dearly  always  explosive  and  peptonizing.  This  reaction  is  not 
due  to  the  gas  bacillus,  but  probably  to  other  anaerobes.  As 
the  temperature  to  which  milk  is  subjected  is  raised  to  85  *  I. 
the  lactic  acid  organisms  are  entirely  destroyed,  and  the  Lra- 
bacillus   (with  other  anaerobes)   develops,  giving  rise 

explosive  reaction  with  butyric  acid  as  oi f  the  main  pro- 

At  the  same  tune  the  aerobic  spor< 
appear  in  great   profusion  and   variety,  converting  tin 
produced  by  the  gas  bacillus  or  othi  i                    into  a  thin, 
slimy  liquid  with  eventually  the  disagreeable 
faction.    This  changi   must  be  regarded  as  the  t t  undesir- 
able change  in  milk,  since  by  it  the  milk  is  rendered  unpal- 

and  it-  food  value  probablj  destroyed.     It  must 
remembered   thai    milk   heated   to   85°  C.   will   explode  ami 
decompose  even  when  kepi  at  room  temperature,  and  that  the 

spores  which  bring  aboul  this  change  survive  for  a  long  ti 

on  ice.     Furthermore  an  exposure  of  milk  to  85    I 

10  minutes  suffices  to  bring  about  this 

ter  of  the  oi  present  in  the  milk.    As  the  temperature 

to  which  milk  i-  heated  is  still  further  raised  to  100    C.  the 

i  which  uri\.   rise  t  e  putn  factive  n 

are  destroyed  in  a  shorl  space  of  time  and  a  new  set  o 

Boiled  milk  rarely  explodes,  bul 
either  clots  or  -lowly  peptonizes.  Finally  the  complete  de- 
struction of  the  bacterial  -pores  in  milk  is  only  accomplished 
by  Bubji  i  tion  of  -team  under  pi 
All  these  reactions  should  be  Kepi  dearly  in  mind  when  work- 
ing out  the  scientific  principles  of  milk   pasteurizat It 

may  be  possible 'to  determine  jus!  what  the  und 

tor-  are  which  permit  a  clotting  of  mill,  heated  t"  60 

ami  on  this  devise  methods   f< 

which  will  not  do  way  w  ith  its  capacity  of  i  ilation. 

rleating  milk  to  temperatures  above  65'  C.  in  the 

surely  exterminating  pathogenii    bai  a  dan- 

llle    milk     i-    thu 

material  in  which  bacterial  development  with  the  prod 

of  noxious  pi 

of  time.     If  milk  musl  be  Ik 

infectious  material  it  should  be  boili 
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may  surely  be  avoided.  Finally  if  such  a  beautiful  antago- 
nism exists  in  milk  between  the  lactic  acid  organisms  and  the 
spore-bearing  aerobes  and  ansrobes,  a  similar  antagonism  may 
exist  also  in  the  intestinal  tract  of  man.  If  this  be  so,  the 
use  of  cultures  of  lactic  acid  bacteria  in  intestinal  derange- 
ments due  to  the  growth  of  spore-bearers  would  be  advisable 
while  the  employment  of  milk  in  which  the  lactic  acid  organ- 
isms are  destroyed  would  be  contra-indicated. 

From  the  various  experiments  reported  in  this  paper  we 
feel  justified  in  drawing  the  following  conclusions : 

Conclusions. 

1.  As  first  pointed  out  by  Fliigge,  milk  always  contains  the 
heat-resistant  spores  of  terobic  and  anaerobic  bacteria,  which, 
by  their  development,  can  give  rise  to  disagreeable  and  un- 
wholesome changes  in  milk,  converting  it  from  a  food  of 
great  nutritive  value  into  an  undesirable  if  not  a  dangerous 
article  of  diet. 

2.  These  changes  take  place  in  milk  heated  to  any  tempera- 
ture from  65°  C.  to  100°  C.  and  kept  at  any  temperature  from 
22°  C.  to  37°  C,  but  not  at  that  of  the  ice  box,  4°-6°  C. 

3.  The  spores  of  the  bacteria  causing  these  changes  survive 
in  milk  for  long  periods  of  time  on  ice  and  can  initiate  the 
same  changes  in  milk  kept  on  ice  when  transferred  to  higher 
temperatures. 

4.  There  is  a  danger  zone  in  the  heating  of  milk  which 
may  lie  described  as  ranging  from  about  65°  G.  to  85°  C.  in 
which  milk  will  never  clot  normally.  Below  this  temperature 
heated  milk  may  clot  normally.  Above  this  temperature  milk 
will  either  clot  or  slowly  peptonize. 

5.  The  problem  of  pasteurization  of  milk  must  be  worked 
out  on  the  basis  of  the  changes  which  occur  in  milk  heated  to 
60°-65°  C.  and  the  result  may  depend  upon  the  original 
character  of  the  milk,  upon  local  bacterial  infections  of  milk, 
on  the  character  of  the  stables  in  which  the  milk  is  first  ob- 
tained, upon  methods  of  preservation  or  upon  unknown  fac- 
tors.   Further  investigation  alone  can  determine  these  points. 


6.  With  our  present  knowledge  as  to  the  difficulty  of  get- 
ting milk  free  from  pathogenic  organisms  the  safest  milk  is 
that  which  has  been  boiled  for  a  time  varying  from  ten 
minutes  to  half  an  hour  and  then  preserved  on  ice.  In  such 
milk  the  organisms  giving  rise  to  explosive  and  putrefactive 
changes  are  destroyed,  while  the  organisms  which  remain 
usually  coagulate  the  milk  or  coagulate  it  and  then  peptonize  it. 
Barely  they  peptonize  it  without  coagulation.  While  these 
bacteria  may  give  rise  to  severe  derangements  of  metabolism 
in  children,  and  even  to  disease,  as  Fliigge  maintains,  this 
has  not  yet  been  clearly  shown  clinically.  Danger  from  them 
may  probably  be  almost  entirely  eliminated  by  keeping  the 
milk  on  ice  from  the  time  of  boiling  till  the  time  of  use. 

7.  Milk  heated  to  any  temperature  from  60°  C.  to  100°  C. 
must  be  kept  on  ice,  since  heated  milk  is  far  more  apt  to 
decompose  than  raw  milk. 
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ON  THE  PRESENCE  OF  SPORE-BEARING  BACTERIA  IN  WASHINGTON 

MARKET  MILK.' 

By  James  C.  Peyor,  M.  D. 

(From   the  Laboratory  of  Hygiene  and  Bacteriology,  Johns  Hopkins  University.  Baltimore,  and  the  Naval  Medical 

School.  Washington.) 


Washington  market  milk  at  the  present  time  is  sold  under 
fairly  strict  sanitary  supervision,  owing  chiefly  to  the  exten- 
sive campaign  in  that  city  against  typhoid  fever,  during  the 
course  of  which  it  was  shown  that  tin-  disease  could  he  traced 
in  many  instances  to  a  contaminated  milk  supply,  i 
sequence,  the  conditions  under  which  the  milk  is  handled  in 
Washington  have  been  greatly  improved  during  the  past  few 


1  Being  the  synopsis  of  a  thesis  submitted  to  the  Board  of 
University  Studies,  Johns  Hopkins  University,  for  the  degree  of 
Master  of  Arts. 


years.  The  sale  of  dipped  milk,  while  permitted,  has  almost 
ceased.  Most  of  the  milk  is  bottled  and  is  usually  preserved 
in  the  retail  establishments  on  ice.  Much  of  the  bottled  milk 
is  pasteurized  at  a  temperature  of  60°-65°  C.  for  25  to  30 
minutes.  During  the  course  of  this  study  51  samples  of 
market  milk  were  examined.  24  of  which  were  raw  milk  from 
17  different  dairies,  while  27  were  commercially  pasteurized 
milk  from  S  different  sources.  A  number  of  samples  of  the 
better  grades  of  milk,  such  as  that  coming  from  the  Walker- 
Gordon  farms,  were  also  included  in  this  series,  so  that  prac- 
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tically  every  variety  of  milk  was  represented.     Thi 
obtained  do  not  differ  materially  from  those  found  by  Ford 
and  Pryor  in  their  stud]  of  Baltimore  milk  and  show  that  the 
conclusions  reached  by  those  authors  apply  to  Washing 
well  as  to  Baltimore.    Thus  in  30  consecutive  samples 

heated   to.  and   held   at.  85°  ('.   for  30-35   minutes,  and    incu- 
bated  at   ■'■'.    C,  an   explosive   reaction   with   gas   evi 
occurred  almost  withoul  exception  and  a  complete  liq 
tion  of  the  proteids  in  the  milk  was  observed  in  ever}  instance. 
In  ??  of  these  30  samples  the  Unci  I!  us  arogenes  cap 
of  Welch  and  Nuttall  (gas  bacillus)  was  obtained  by  rabbit 
inoculation  of  one  cubic  centimeter  quantities  by  the  classic  al 
method,  the  animals  showing  the  usual  reactions  in  thi 
and  in  the  various  organs,  particularly  the  liver,  characteristic 
organisms  being  cultivated  from  the  blood  stream.     In  the 
three  negative  instances  the  characteristic  reaction  was  Lack- 
in  the  liver  and  the  organism  was  not  obtained  on 
cultures,  hut  bacteria   resembling  the  gas  bacillus  were  ob- 
served in  smears  from  the  tissues  in  one  ease.     It  is  evident 
therefore  that  this  organism  i-  practically  a  constant  inhabit- 
ant of  the  milk  in  Washington  <•'"  out  of  30  cases      90  per 
cent)   and  can  lie  demonstrated   if  proper  methods 
ployed.      This   series  of  .'ill   samples   includes   both    raw   and 
commercially  pasteurized  milk.    Controls  of  unheated  milk 
placed  in  the  thermostat  at  '■'•'.    C.  showed  in  all  instan 
normal  coagulation.    Specimens  of  the  same  milk  to  ti 

.'o  heated  to  85'  < '.  and  then  kept  on  ice  at  a  tempera- 
ture of  two  to  three  decrees  above  tin'  freezing  poii 

n  period-  of  time  varying  from  two  weeks 
to  two  month-,  hut  in  all  instances  when  ti 

-'at    .it    a    temperature   of   37c  •'.    underwent    the   same 

-  a.-  tl riginal  85"  <'.  -ample-;  namely,  coagulation, 

.■a-  production  and  complete  liquefaction.    The  spores  of  the 
giving  rise  to  thi-   reaction  are  thus  capable  of 
surviving  long  periods  of  time  at  low  temperatures  and  give 
'he  characteristic  changes  when  placed  at  a  ti 
table  for  their  development. 

•'  -ample-  of   Washington   milk 
amined  for  the  presence  of  ai<  bearers.    Thi 

I  twelve  Ban  mercially  pasteurized  milk  and 

maples  of  raw  milk.    Each  specimen  was  dividi 
four  part-,  one  heated  t>.  I        I  I '..  one  boi 

control.  After  incubation  al 
period-  of  time  varj  ing  from  18  to  i 
order  to  insure  a  full  development  of  the'  bacteria  pn 
milk,  plates  were  poured  and  various  colonic-  picked 
identified.  All  the  raw  control-  clotted  normally  and  i 
showed  the  usual  lactic  acid  bacteria  with  hut  feu  sporulating 

samples  heated  to  65'  ( '.  hut  oi  i 
showed  a  normal  dot.    Eleven  -ample-  exhibited  at 

i  ilation  and  gas  evolution  foil) 
Ionization,  while  nine  specimens  underwent  coag 
lowed  by  a  peptonization.    Aerobic  cultures  tak<  i 

I   in  the 


i -ample  which  .lotted  normally  and  in  which  lactic  acid 

organisms  devi  loped  on  the  plates.  These  sjwre-bcarers  be- 
longed in  general  to  the  group  of  peptonizing  gelatin  lique- 
fiers,  but  a  number  of  the  organism  mentioned  in 

the  previous  paper  of  ford  and  l'rvc.r.  which  acidify  and 
coagulate  milk,  were  also  obtained.  It  would  Beem  therefore 
that  a  normal  clotting  of  Washington  market  milk  hea 
65  i  .  is  extremely  ran'  and  that  thi-  temperature  applied 
for  30-35  minutes  under  laboratory  condition-  suffices  to  des- 
troy the  lactic  acid  bacteria  normally  presenl  or  al 

to  inhibit   the r  reduce  their  numbers  as   to   permit   an 

abundant  development  o  ing  organisms.     Further- 

more, a  clotting  of  65  »'.  milk  does  not  of  itself  indicate  the 
BUrvival    of    the    true    lactic    acid    organisms,    since    there    are 

definite  sp  i  i<  -  oi  spore  bearing  bacteria  which  have  the  prop- 
erty of  fermenting  lactose  to  an  acid  reaction  and  acidify- 
ing and  coagulating  milk.  How  far  this  conclusion  holds 
true  for  commercially  pasteurized  milk  is  no!  i  lear.  The 
various  specimens  of  Washington  market  milk  labeled  "  pas- 
teurized" which  we  have  had  the  opportunity  of  Btt 
clotted  normally  when  preserved  at  37°  C.  or  at  22  ('.  and 
did  QOl  differ  in  any  particular  from  ordinary  raw  milk. 
Plates  poured  from  this  commercially  "pasteurized"  milk 
furthermore  revealed  only  the  lactic  acid  bacteria  character- 
istic of  raw  milk.  \  serio  -  question  is  raised  therefore  as 
to  whal  significance  the  term  "  pasteurization  "  has  in  regard 
to    Washington    milk    and    to    what    temp'  :,    Mulk 

actually  has  been  raised. 

The  -ample-  of  milk  heated  to  85"  C.  showed  an  explosive 
reaction  with  peptonization  in  12  aces,  in  9  cases  a  dot 

being  produced  followed  by  a  peptonization.    Culture! 
from  these  .-ample-   revealed   only   spore-bearing  species  of 
much  the  same  general  type  as  those  found  in  65    C.  milk,  but 
no  lactic  acid   bacteria  were   found  on  the  plate-. 

coagulating  spore- 
bearer  previously  mentioned  were  encountered,  togeth 
the  peptonizing  species  usually  present  in  65    C.  milk. 

Finally  the  specimens  of  boiled  milk  showed  an  explosive 

than    did    the 

Baltimore  samples,  thi     reaction  bi 

of  21.     The  other  ted  and  slowly   peptonj 

cept  in  one  instance,  where  the  boiled  milk  Buffered  no  change. 

Plate-   poured   from  all  the  ,-pecimen-   which  showed  gross 

-    revealed    an    abundant    grow  th  b<  aring 

which  belonged  in  gej  eral  t"  i: group  : 

ganisms  which  liquefy  gelatin  and  pro 

in  litmus  milk  ;  second,  organisms  h  hich  liqui  * 

peptonize  litmus  milk  with  an  alkaline  reaction  ;  third 

ism-  w  Inch  liquefj  ilk  and 

then  very  -lowly  dissolve  lum. 

From  tin-  -en.  -  ..i   .'  i 
Brobic    -pon  bearing   oi  widely   distribul 

Washington  mat  et  milk  and  that  il 
to  find  which  do   no!    n 

methods  for  their  isolation  an 
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CONCLUSION. 
Prom  the  study  of  over  fifty  samples  of  Washington  market 
milk  representing  fairly  accurately  the  different  kinds  of  milk 
sold  in  the  city,  we  are  able  to  confirm  Fliigge's  original  ob- 
servation as  to  the  presence  of  spore-bearing  bacteria.  In  our 
experience  the  most  important  anaerobic  species  is  Bacillus 
arogenes  capsulatus,  which  we  believe  to  be  universally  pres- 
ent. Aerobic  spore-bearing  bacteria  are  also  found  in  practi- 
cal!) all  samples,  such  organisms  belonging  in  general  to  the 


group  of  gelatin  liquefiers.  Such  species  do  not  develop 
normally  in  raw  milk  nor  in  the  milk  sold  in  Washington  as 
"  pasteurized,"  only  the  ordinary  lactic  acid  bacteria  being 
found.  All  these  spore-bearing  organisms  have  a  profound 
effect  upon  milk  and  when  their  development  is  not  hindered 
by  the  lactic  acid  bacteria  will  produce  changes  of  decomposi- 
tion and  putrefaction,  rendering  the  milk  unfit  for  food.  How 
far  they  play  a  role  in  clinical  conditions,  especially  in 
children,  remains  to  be  proved. 


THE  ACTION  OF  POTASSIUM  AND  SODIUM  IODIDES  AND  OF  THE 
IODINE  ION  ON  THE  HEART  AND  BLOOD  VESSELS.* 

By  David  I.  Macht,  M.  D. 

(From  the  Departments  of  Medicine  and  Pharmacology.   Johns  Hopkins    University.) 


The  iodides,  and  more  particularly  the  iodides  of  potassium 
and  sodium,  occupy  an  important  place  in  all  pharmaco 
They  have  bom  advocated  on  purely  empirical  grounds,  in  a 
great  many  conditions.  Their  administration  in  the  later 
stages  of  lues,  in  imperfectly  understood  rheumatic  and  neu- 
ralgic conditions,  in  various  forms  of  asthma,  bronchitis, 
cirrhosis,  and  in  almost  every  form  of  obscure  disease  is 
familiar  to  all. 

The  rationale  and  the  scientific  basis  of  this  usage,  however, 
are  very  inadequate,  and  more  exact  knowledge  of  the  action 
oi  these  drugs  is  very  much  needed. 

Among  the  commonest  indications  for  the  use  of  the  iodides 
are  said  to  be  certain  eaxdic-vascular  conditions,  namely, 
aneurism  anil  arteriosclerosis.  What  their  action  is  in  such 
cases  is  not  very  clear.  According  to  some  '  they  are  supposed 
to  promote  absorption  and  to  prevent  the  formation  of  con- 
nective tissue,  though  this  has  never  been  proven.  According 
to  others2  the  circulation  is  improved  chiefly  through  a  de- 
crease in  the  viscosity  of  the  blood  produced  by  the  drugs. 

Still  others  asi  ribe  to  the  iodides  a  lowering  of  the  blood 
pressure.  Thus  Huchard  attributes  to  the  iodides  the  powei 
"  to  lower  arterial  tension,  to  render  more  active  the  nutrition 
of  organs,  to  ell'eet  resolution  of  degenerative  processes  in  the 
vessel  walls,  and  to  lower  peripheral  resistance."1 

This  effect  of  the  iodides  on  the  blood  pressure  atti 
the  attention  of  numerous  observers,  mostly  clinicians,  but 
there  is  still  no  unanimity  of  opinion  on  the  subject.     Potain  '" 
was  one  of  the  first  to  extol  this  virtue  of  the  iodides  in  lower- 
ing the  blood  pressure,  which  he  though!  was  broughi 
by  their  action  on  the  heart  and   vasomotor  nerve-.     Chel- 
monski "  is  so  sanguine  as  to  the  pressure-lowering  effect  of 
the  iodides  that  he  urges  their  use  in  internal  hemorrhage, 
and  recently  Lucibelli'  advocated  their  use  in  hyperti 
On   the  other  hand,  other  clinicians,  as   Romberg,8  Kraus,' 
and  Mackenzie,10  do  not   note  any  influence  on  the  arterial 
lumen  or  on  the  heart. 

In  animal  experiments  the  findings  of  different  ob 


*Paper  read  at  a  meeting  of  The  Johns  Hopkins  Hospital  Medical 
Society,  May  IS,  1914. 


are  also  widely  different.  See  and  Lapique11  noted  after 
intravenous  injections  of  potassium  iodide  first  a  rise  and 
then  a  fall  of  blood  pressure,  which  they  oddly  enough  explain 
by  saying  that  potassium  stimulates  the  heart  in  a  manner 
comparable  to  digitalis,  and  iodine  causes  a  dilatation  of  the 
vessels.  Huchard  and  Eloy  ,=  obtained  a  marked  fall  in  blood 
pressure  from  administration  of  potassium  iodide  to  rabbits, 
but  only  after  large  doses.  Prevost  and  Binet13  failed  to  ob- 
tain any  effect  on  arterial  pressure  from  moderate  doses,  while 
excessive  doses  produced  a  fatal  fall.  Barbera  "  reported  a 
slowing  of  the  pulse  and  fall  of  blood  pressure  in  animals 
after  large  doses  of  sodium  iodide,  which  he  attributed  to  a 
paralysis  of  the  depressor  nerves  of  the  heart.  Gumprecht"  in 
a  large  series  of  experiments  on  rabbits  concluded  that  small 
and  large  doses  of  iodides  were  without  influence  on  the  pres- 
sure:  that  only  extremely  large  doses  endangering  life  cause 
a  fall  in  tension:  and  that  neither  a  local  action  on  the  vessel 
wall  nor  a  paralysis  of  the  vasomotor  center  could  be  demon- 
strated. Finally,  Stockman  and  Charteris1"  state  that  after 
administering  the  iodides  to  .patients  in  doses  of  from  15  to 
In  grs.  per  day  for  many  days,  and  in  all  kinds  of  normal  and 
pathological  cases,  they  noted  no  effect  on  the  blood  pressure. 
In  animal  experiments,  according  to  these  authors,  when 
administering  Xal  or  KI  by  mouth  no  effect  was  observed; 
after  intravenous  injections,  however,  while  Xal  had  no  effect, 
KI  caused  depression  of  the  heart,  which  was  sometimes  fatal. 

On  reviewing  the  work  of  the  above  observers,  it  would 
seem  that  their  aim  was  primarily  to  ascertain  the  action  of 
the  iodides  as  such,  no  special  attention  being  paid  to  the 
relative  pharmacodynamic  roles  played  by  their  constituent 
parts,  namely,  by  the  iodine  and  the  potassium  or  sodium. 
The  present  research  was  accordingly  undertaken  especially 
with  a  view  of  determining  just  how  the  constituent  elements 
of  the  salts  KI  and  Xal  act  on  the  heart  and  blood  vessels, 
individually  and  in  combination  with  each  other. 

It  is  perhaps  also  well  to  state  definitely  here  at  the  begin- 
ning of  the  paper,  that  though  the  action  of  potassium, 
sodium,  and  iodine  in  this  research  is  often  referred  to  as  an 
"  ion  "  action,  such  expressions  as  potassium  ions,  sodium  ions 
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and  iodine  ions  are  employed  more  for  conveniei 

tion  in  accordance  with  the  common  usage  of  recent 
rather  than  aa  an  attempt  to  explain  exactly  how  thi 
mente  product'  their  effect  on  the  individual  living  cells 
tliiit  we  do  know  is  thai  K.  Na,  and  I  ions  are  present  in  the 
solution-  u<e<l :  but  whether  those  ions  act  directly  as  such  or 
indirectly  through  some  intermediary  physical  or  chemical 
-  is  left  an  open  question.     Indeed  there  are  authors 
who  are  inclined  to  the  view  that  the  iodine  action  is  a  molei 
ul;ir  action,11  and  the  fact  that  in  our  experiments,  as  h 

later,  elementary  iodine  in  solution  acted  in  a  manner 
similar  to  the  other  iodine  effects  described  in  this  paper, 
would  tend  to  lend  support  t"  this  view. 

Method. 
ma]  Locke's  solution  was  made,  and  then  modifications 
of  it  were  prepared  containing  the  substance,  the  ait  inn  of 
which  it  was  desired  to  test    These  solutions  were 
perfusing  the  blood  vessels  of  cold  and  warm  blooded  animals, 
in  perfusing  amphibian  and  mammalian  hearts,  in  studying 

the  behavior  arterial  rings  and  strips  and  in  bl I 

■  experiments.  In  all  cases  controls  with  normal 
Locke's  solution  were  made 

Normal  Locke's  solution  was  prepared  according  to  the  fol- 
lowing formula  : 

CaCl,   0.024  per  cent  (crystals) 

K('l 0.042  per  cent 

NaHCO     .  .0.030  per  cent 

XaCl 0.900  per  cent 

Dextrose  .  .  .0.100  per  cent 

nvenience  of  preparing  this  solution  three  stock  solu- 
tions were  made  as  follows : 

^••lMtion  A.  nen  B.  Solution  C. 

gm.  NaCl        90  gm.  CaClj  8.  I  gm 

.'in.  Water   I Water  lOOcc. 

To  make  ..ne  liter  i  ntion  10  CC.  of  A.  1 of  B, 

and  1"  I        e  mixed  with  9 c.  of  water  and  1  gm.  of 

i-  dissolved  in  the  mixture.     In  order  to  study  the 

•  the  potassium,  part  of  the  NaCl  in  norma]  Loi 
replac.-d  by  its  equimolecular  weight  of  K('l.    Thus,  for  in 

by  Bubstituting.2.6  gm.  of  KG  in  place  of-.'  gm.  • 
in  a  liter  of  normal  Locke  solution,  a  solution  differing  from 
normal  Locke  solution  only  in  containing  a  larger  number  of 

is  obtained.    By  substituting  tgm.  of  NaCl  bj 
of  Kcl.  .mother  solution  of  greater  Ca   (concentration  of  K 

I    lied. 

in  order  to  get  at  the  action  of  the  iodine  ion,  - 

of  the  normal  KG  in  part  or  wholly  by  its  equimolecular 
quantity  of  K I  were  made.  To  obtain  a  -till  greater  G  (con- 
■  -n  of  I  ions)  part  of  the  normal  NaCl  instead  of  the 
K('l  was  replaced  by  it-  physico-chemical  equivali 

In  a  similar  manner  other  substituti     !  solutions  were 

made. 

I  have  also  experimented  with  solution-  ■>■  iodine 


in  norma]  Loi  '••  solution  :  and  various  other  solutions  to 
scribed  Later. 

K\l'i  ill  MENTS    l\    l'l  in  I  SION    01     BLOOD 

The  vessels  of  the  bindlegs  of  a  frog  were  prepared  by  a 
modificati f  the  Laewen-Trendelenburg  method.  The  in- 
flow cannula  was  inserted  in  the  abdominal  aorta  above  its 
bifurcation,  the  perfusion  fluid  being  injected  at  a  pressure 
of  '■'->■<  cm.  and  the  drop  outflow  from  the  veins  of  the  legs  being 
registered  automatically  on  a  revolving  drum.  The  results  of 
the  experiments  were  as  follows : 

The  iodine  ion  markedly  increases  the  vascular  tone  or  con- 
strict- the  frog's  vet 

The  potassium  ion  cause-  a  relaxation  or  dilatation  of  the 
frog's  vessels. 

The  sodium  ion  has  very  little  or  no  effect,  and  if  anything, 
increases  the  vascular  tone. 

The  effect  of  injection-  of  the  salts  K  I  and  \a  I  is  a  combina- 
tion of  the  effects  of  their  component  ions.  Sodium  iodide 
causes  distinct  constriction  or  increase  in  the  vascular  tonus  of 
the  frog's  vessels.  Potassium  iodide  produces  either  no  effect 
or  a  very  slight  increase  in  tone,  thus  indicating  that  the  iodine 
effect  balances  and  even  over-balances  the  acti if  the  potas- 
sium ion-.  It  is  well  to  mention  that  this  depressing  effect  of 
potassium  on  the  vessels  of  a  frog  has  been  shown  previously. 
though  not  on  strictly  physico-chemical  Lines,  by  Booker." 
That  author  studied  the  effect  of  Ringer's  solution  as  compared 
with  that  solution  minus  the  whole  potassium  salt.  For  the 
sake  of  comparison  I  have  also  perfused  the  vessels  with  a  weak 
solution  of  elementary  iodine,  and  with  a  weak  solution  of 
hydr iodic  acid.     The  elementary  iodine  iii  weak  solution  (  1   to 

l  K ).  also  produces  a  contrai  tion  ol  the  vessels.    Hydriodic 

acid  paralyzes  the  vessel  walls  (hydrogen  ion)  and  causes  a 
narked  increase  in  outflow. 

Saving  studied  the  action  of  the  K.  \'a.  and  1  ions  on  the 
frog's  vessel  walls,  it  was  desirable  to  ascertain  their  action  on 
the  vessels  of  a  wan  inimal,  for  although  tin 

of  drugs  on  the  vessels  of  a  mammal  is  generally  the 
on  those  of  the  frog,  -till  ij  is  not  always  the  same.    Gunn," 
for  instance,  has  shown  that  some  substances,  namely,  quinine, 
yohimbine,  and  apocodeine,  while  acting  a 

ing  about  a  constrict  ion  of  the  frog's  blood 
vessels.    1  have,  therefore,  tested  thi  ■ 

the  mammalian  hi l-vessels,  by  the  ingenious  method  em- 

c  fhe  Russian  investigator,  P  namely,  that 

using  .1  rabbifs  ear.* 

I  interesting  method  was  employed  by  us  previously  in 
anothei  It  is  simple,  though  requiring  somi 

:  •  •-.     \  needle  or  cannula  i-  inserted  in  the  central  art 
an  amputated  rabbit's  ear,  and  oxygenated  fluid  is  perfused 
through  it,  the  outflow  from  the  veins  being  record 
case  of  a  frog.     At  a  constant  room  •  normal 


•In  all  the  experiments  on  animals,  great  taken  to 

have  them  completely  anesthetized  before  performing  any  opera- 
tion. 
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outflow  is  very  constant,  and  if  the  perfusing  fluid  is  left  at 
the  same  temperature  the  results  are  quite  reliable. 

Perfusion  of  a  rabbit's  ear  gave  the  same  results  as  in  the 
case  of  a  frog.  Iodine  ions  caused  marked  constriction,  while 
potassium  ions  produced  dilatation  of  the  vessels. 

The  findings  mentioned  above  are  illustrated  by  the  follow- 
ing protocols  and  tracings : 

EXPERIMENT  I. 
Perfusion  of  Frog's  Hind  Legs. 
Normal  Locke  Solution.  Outflow  9  drops  per  30  sees. 

Inject  10  mg.  KI. 

1  minute  later  8 

3        "  "  "        7 

5        "  "  "        7 

10        "  "  "        8 

15        "  "  "        8 

30        "  "  "        8 

EXPERIMENT  II. 
Perfusion  of  Frog's  Hind  Legs. 
Normal  Locke  Solution.  Outflow  8  drops  per  30  sees. 

Inject  KI  10  mg. 

1  minute  later  "         7 

3 


EXPERIMENT  III. 
Perfusion  of  Frog's  Hind  Legs. 
Normal  Locke  Solution.       Outflow  14  drops  per  30  sees. 
Inject  10  mg.  Nal. 


30  seconds  later 
1  minute 
2 


EXPERIMENT  IV. 
Perfusion  of  Frog's  Hind  Legs. 
Normal  Locke  Solution.  Outflow  7  drops  per  30  sees. 

Inject  1  cc.  of  elementary  iodine  in  normal  Locke  (1  to  14000). 
2  minutes  later  Outflow  5  drops  per  30  sees. 


5 

4      ' 

10 

4      « 

15 

4      ' 

20 

4      ' 

30 

5      ' 

EXPERIMENT  V. 
Perfusion  of  Frog's  Hind  Legs. 
Normal  Locke  Solution.  Outflow  7  drops  per  30  sees. 

Inject  1  cc.  HI  dil.  (0.1%). 


1 

minute 

later 

8      " 

2 

'       10      " 

5 

" 

11      " 

10 

" 

" 

11      " 

15 

" 

'       15      " 

30 

" 

'       15      " 

See  figs. 

I  and  2. 

Fig.  1. — Perfusion  of  rabbit's  ear. 

A. —  Normal  Locke;  10  drops  in  30  sees. 

B. —  "  K  ion  "  Locke;  13  drops  in  30  sees. 

C. —  "  I  ion  "  Locke;  8  drops  in  30  sees. 

B  =  Locke  with  2  gm.  of  NaCl  replaced  by  2.6  gm.  KC1  per  liter. 

C  —  Locke  with  2  gm.  of  KC1  replaced  by  4.4  gm.  KI  per  liter. 


muunminuwmmtitimiiiiumn 


Fig.  2. — Perfusion  of  frog's  vessels,  showing  effect  of  iodine  ions. 
A. — Normal  Locke. 

B. — 5  min.  after  injection  of  iodine  ions. 
C. — In  min.  later. 

Action  on  Arterial  Strips. 

The  action  on  arterial  rings  or  strips  was  studied  according 
to  a  modification  of  the  original  method  of  0.  B.  Meyer,*  and 
is  the  same  as  was  used  by  Dr.  Vbegtlin  and  myself*  on  the 
coronary  artery  and  in  my  work  on  the  pulmonary."  Rings 
or  strips  of  the  carotid,  the  coronary,  the  external  iliac,  and 
the  pulmonary  arteries  of  the  ox  and  the  pig  were  employed. 
These  were  suspended  first  in  normal  oxygenated  Locke's  solu- 
tion at  3?  ( '..  and  then  the  normal  Locke  solution  was  replaced 
by  the  modified  solutions  already  described.  It  was  found  by 
this  method  also  that  the  potassium  ion  causes  a  relaxation  of 
the  vessels,  ami  the  iodine  ion  a  marked  constriction.  The 
action  of  KI  as  such  is  a  combination  of  these  two  effects,  but 
whereas  in  the  case  of  perfusion  of  the  frog's  \es-els.  the  iodine 
effectvseems  to  predominate  and  there  is  a  slight  tendency  to 
a  diminution  of  outflow,  that  is.  to  increased  tonicity,  in  case 
of  the  warm-blooded  animals  the  vessels  seem  to  lie  more  >en>i- 
tive  to  the  potassium  ions  and  there  is  a  tendency  to  depression 
of  ton,/  or  relaxation.    This  is  especially  true  of  the  coronary 
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arteries,  whore  marked  relaxation  was  noted.     On  the  pul- 
monary artery  potassium   iodide  showed   no  effi 
and  i). 

is  on    mi:  Prog's  \m>  teds  Mammalian   II 
The  effect  on  the  frog's  heart  is  ■. .  g,  as  may  be 

"in  the  illustrations,    It  was  found  that  th 


Y-^h  io  .-if 


■    Iliac  artery;  3  strips,  size  10  nun.  by  3  mm 
gm.:  lifting  wl  .  1 1  gm. 
■I   Kl  in  normal  Locke. 
B. — Efr>  .vitii  ball  of  the  NaCl  substituted  by  equimo 

ar  quantity  of  KC1.    "  K  ions"  produce  relaxation 
with  half  <>f  tin'  NaCl  replaced  b] 
lecular  quantity  of  Nsl.    "  I  Ions "  produi .  .  .,i,i : 


try,  6  ririi;s;  stretching  »i  .  60  gm.;  lift 
40  gm.;   speed  r.f  drum,  12  hrs 

Normal  ixx-ke. 
2.—"  I  Ion"  Locke  =  txx-ke  with   2  pin    K<1   replace 
of  KI  p.-r  liter. 
KI  20  inc.  in  normal  1. 


ion,  as  has  been  «n  II  kno«  i,  caus- 

edy  standstill  in  .   iodine  ion  on  the  other 

hand  is  an  active  stimulant.  The  sodium  ion  has  also  a  slightly 


I'm.,  i;.—  Perfusion  of  cut's  heart:  .Martin's  method;  Bhowing 
increase  in  force  of  beat  and  in  volume-  output  Downstroke 
=  systole. 

A.— Normal  Locke.    Output  -    1"  ir.  in  30  Bei 
P.— Effeet  of  "iodine  ions"     Locke   with   KC1   replaced   by  KI. 
Output  =  i  5  cc    in  30  - 


Fio   T.     \      Norm 

•  ■art      !'•  rfui  Ion   bj    v 
■  f  tonicity  an'! 
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tonic  effect  on  the  heart.  The  action  of  sodium  and  potassium 
iodides  can  be  easily  explained  by  bearing  in  mind  the  com- 
ponent factors.    Sodium  iodide  containing  no  depressing  fac- 


the  beat,  and  stronger  solutions  arrest  the  heart  altogether 
(Fig.  5). 
In  order  to  corroborate  the  above  findings  a  series  of  experi- 


111  ^Fm* 


Pig.  5. — Perfusion  of  frog's  heart;  suspension  method.     First  part  of  each  tracing  is  the  effect  of 
normal  Locke.    Arrow  indicates  introduction  of  substance  tested.     Downstroke  =  systole. 
A. — Effect  of  K  ions  =  Locke  with  half  of  NaCl  replaced  by  equimolecular  quantity  of  KC1. 
B.  and  D. — Effect  of  KI  dissolved  in  normal  Locke  =  combined  effect  of  K  and  I. 
C. — Effect  of  iodine  ions  =  Locke  with  half  of  NaCl   replaced  by  Nal. 
E. — Effect  of  NaT  dissolved  in  normal  Locke  ==  combined  effect  of  Na  and  I. 


tor  produces  stimulation.  Potassium  iodide  on  the  other  hand 
shows  the  predominating  influence  of  the  potassium  inns,  so 
that  weak  solutions  of  KI  produce  a  slowing  and  wenkr  oi 


ments  were  also  made  with  a  new  Locke's  solution,  which  we 
may  term  "  acetate  "  Locke  solution.  This  was  prepared  ex- 
actly like  ordinary  Locke  solution,  with  the  exception  of  the 
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sodium    bicarbonate.     Instead    of    ENaCO,,   an    equ 
■mount  of  Bodinm  acetate  was  substituted.    Such  an 
solution  acts  on  the  bear!  just  as  well  as  and  even  betti 
ordinary   Locke's  solution.     Using  this  acetate  solution  as  a 
standard,  substitutions  of  it  were  made  i"  show  th 
or  I  inns.     Here.  i"...  it  was  found  tli;it  potassium  dep 
while  iodine  stimulates,  the  heart. 

Finally,  the  effect  on  a  mammalian  heart  was  studied  by 
perfusing  cats'  hearts,  by  Martin's  method.  Here  again  potas 
rium  caused  depression  and  iodine  stimulation  of  the  heart, 
im  iodide  produced  depression.  The  tracings  Bhovt 
well  the  increase  in  the  force  of  the  beat  and  volume-output, 
and  also  the  greater  tonicity  produced  by  iodine  ions  I  Figs. 

Kn  i  OT  OS    [NTACT    A\im  \i>. 

'1'"  complete  the  stink  of  the  action  of  the  iodides 
an>l  cif  their  constituent  elements,  observations  were  made  on 
intact  animals,  ami  here  a  very  interesting 
tnenon  was  noted. 

solution  injected  in  quantities  of  5  cc.  per 

of  animal  (dog)  produced  do  appreciable  change 

d  pressure.    Sodium  iodide  and  potassium  iodide  in- 

ts  dissolved  in  normal  Locke  solution  in  small 

owed  do  effect     Larger  doses  of  Bodium  iodide, 

:   fier  kilo  at  a  time,  produced  no  effect  or  a  slight  tend- 

i  rise  in  blood  pressure.    Potassium  iodide,  however, 

-  of  100  mg.  per  kilo,  produced  a  marked  fail  in  blood 

This  fall  in  blood  pressure  after  K  I  was  'In,'  to  the 

the  potassium  ions,  for  it  was  found  that  •">  ci .  per  kilo 

ibetituted  normal  Locke  solution,  containing  0 

K<  1.  in  place  of  0.40  percent  of  NaCI,  injected  into  a 

■  I  a  fall  of  from  lo  to  -.'n  mm.  of  mercury. 

When,  however,  we  studied  the  action  of  an  "  iodine  "  Lxx 

■).  that  is.  the  action  of  iodine  ions  on  the  blood  pressure, 

:r  expectat -  no  rise  in  hi I  pressure  could  he 

Thus,  for  i'  per  kilo  of  a  substituted  normal 

.[i  containing  1.04  per  cent  of  \ai  m  plai  i 
CI  injected  intravenously  into  a  dog,  produi 
1 1    repeated  injections  of  the  Ban 
ght  ii  -i  tin-  force  of  tin-  heart  beat 

and  tin-  fir.  'n<-  5  to  in  mm.,  hut  th 

■  duration,  and  was  by  no  means  as  striking 
il  vaso-constriction  and  cardiac  stimulation  produced 
I 
ation  of  tIii—  anomalous  action  was  cleared  up  in 
inner. 
Man-.  -I."  in  studying  th.   I 

noted  that  considerable  quantities  of  iodine  ■• 
nimal  without  untoward  results, 
irriments  he  i  a  rise  in 

m  of  iodine  he  showed  was  due  to  i 
combination  of  iodine  with  the  proteids  of  the  blood.    I 

•  mentary  iw 
proteii  •  that  iodini 


have  m  our  substituted  Locke  solutions,  might  also  combine 

n  ith  the  hlood  plasma  and  thus  lose  it-  physiological  properties. 

To  test  this,  mixtures  weTe  made  of  normal  pig's  serum  with 

various  Locke  solutions,  and  the  pharmacological  action  of 

SUch   mixtures  studied  on   heart  and  hlood    '. 

h  was  found  thai  the  action  of  potassium  or  sodium  ions  is 
not  at  all  inhibited  by  the  hlood  serum,  the  effect  of  iodine  ions 
however  may  he  completely  obliterated.  Thus  a  Locke  solution 
'n  which  the  Nad  was  «  holly  substituted  by  it-  equimolecular 
weight  of  \al.  i-  a  powerful  vasoconstrictor  and  cardiac  stim- 
ulant. If.  however,  such  a  solution  be  mixed  with  two  part-  of 
serum,  the  effect  of  iodine  is  entirely  inhibited,  and  the  action 
"ii  heart  and  ie  same  a-  that  obtained  with  normal 

Locke  solution  and  serum  mixed  in  the  same  proportioi 
-A  i.    The  iodine  ions  have  combined  with  the  plasma.     A 
larger  proportion  of  iodine  ions  mixed  with  serum  leavt 


Pio.    8. — Frog's   heart;    suspension    method  down- 

-troke. 

A. — Normal  Locke,  plus  normal  serum  1:1'.  and  Iodine  Locke,  plus 
normal  serum   1 :-. 

It. — Normal  Locke,  plus  normal  serum  1:1:  normal  Locke,  pin- 
normal  serum  1:1. 

abined  ami  hei  I  imula- 

•  ■n  i  Pig.  -l','. 

|M-.  i  --i"-  -  •  \\;\  . 

Prom 

ium   ion    produces  on  of  the  hlood    vessels  and   a 

larked  depn  ssion  of  t 

ightlystimu 

■ 

•  both  the  heart  -r  ;  bli 

■ 
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Whether  the  chemical  compound  thus  produced  is  a  stable  one, 
or  whether  it  is  a  loose  one.  and  slowly  breaks  up,  setting  iodine 
free,  remains  an  open  question.  If  iodine  is  set  free,  a  stimula- 
ting effect  is  to  be  expected. 

The  action  of  sodium  and  potassium  iodides  on  the  heart 
and  vessels  ran  be  best  understood  from  the  action  of  their 
component  factors.  Sodium  iodide  possesses  no  depressing 
property,  for  the  sodium  ion  is  a  vascular  constrictor  and  a 
cardiac  stimulant,  and  the  iodine  ion.  in  so  far  as  it  is  free  to 
act,  has  the  same  action. 

Potassium  iodide,  on  the  other  hand,  clearly  shows  the  de- 
pressing effect  of  the  potassium  ion  on  the  heart  and  vessels, 
especially  of  mammals,  not  only  on  isolated  organs,  but  also 
in  the  living  animals.  It  is  therefore  not  a  matter  of  indif- 
ference which  of  the  iodides  is  to  be  chosen  for  the  purpose  of 
depressing  the  circulation,  as.  for  instance,  in  case  of  an 
aneurism.  The  above  pharmacological  analysis  of  the  action 
of  the  iodides,  furthermore,  shows  that  so  far  as  experimental 
evidence  goes,  the  iodides  possess  no  special  virtue  of  lowering 
blood  pressure,  but  that  thai  effect  is  really  >\\w  entirely  to  the 
potassium,  and  could  be  produced  even  more  efficiently  by 
other  potassium  salts. 

Addendum:  After  this  paper  went  to  press,  two  publica- 
tions appeared  which  are  interesting  to  note  in  this  connection. 
A.  Lehndorff  in  the  Arch.  f.  Exp.  Path.  u.  Ther.,  Vol.  76,  p. 
'.'•.'4.  calls  attention  to  the  stimulating  action  of  iodine  on  the 
blood-vessels;  and  J.  Schwalbe  in  the  Deut.  Med.  Wochen- 
schrift,  Nos.  14  and  15,  1914,  summarizes  the  opinions  of  the 


most  prominent  German  clinicians  on  the  use  of  iodides  in 
arteriosclerosis,  the  weight  of  opinion  being  unfavorable  to  the 
drug. 
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NOTES  ON  NEW  BOOKS. 


A  Text-Book  of  Medical  Entomology.  By  Walter  Scott  Pattox, 
M.  B„  etc.,  and  Francis  William  Cragg,  M.  D.,  etc.  £  1-1-0. 
{London.  Madras  and  Calcutta:  Christian  Literature  Society 
/or  India.  1913.) 

This  volume  is  the  outgrowth  of  the  rich  experience  of  these 
authors  at  the  King  Institute  at  Madras,  India.  By  a  fortunate 
arrangement  of  material,  it  will  serve,  not  only  as  an  advanced 
text-book,  but  also  as  a  valuable  reference  work. 

In  considering  the  relationship  between  insects  and  disease, 
proportionally  more  space  has  been  given  to  the  entomological 
features  than  to  the  medical  aspects  of  the  subject.  A  very  com- 
prehensive description  is  given  of  the  blood-sucking  arthropods, 
not  only  of  India,  but  throughout  the  world.  The  types  described 
are  not  restricted  to  those  of  recognized  importance  on  the  liberal 
basis  that  "  a  certain  breadth  of  view  is  essential  to  progress." 
Especial  attention  is  given  to  Williston's  North  American  Diptera 
and  to  the  work  of  Banks  and  Stiles  on  American  Ticks. 

In  the  section  on  practical  laboratory  methods,  careful  attention 
is  given  to  the  methods  of  rearing  and  infecting  insects  and  to 
the  anatomical  examination  for  evidences  of  infection.  From 
their  wide  experience  in  this  subject  the  authors  are  able  to  give 
extremely  helpful  details  which,  though  they  are  of  a  minor  na- 
ture, are  often  so  essential  to  success. 

This  volume  is  of  especial  interest  to  the  investigator.  It 
abounds  in  original  material.  Numerous  pitfalls  of  experimental 
work  are  pointed  out  and  a  careful  consideration  is  given  to  the 
methods  of  avoiding  confusion  between  the  natural  protozoan 
fauna  of  insects  and  pathogenic  parasites. 


To  the  person  approaching  the  subject  from  purely  the  medical 
standpoint,  it  might  be  possible  to  make  the  subject  matter  a 
little  more  accessible.  For  instance,  it  seems  a  little  unexpected 
not  to  find  such  diseases  as  malaria,  bubonic  plague,  or  dengue, 
mentioned  in  the  index,  though  omissions  in  an  index  of  the 
first  edition  of  a  work  should  perhaps  not  be  mentioned. 

The  volume  is  profusely  illustrated  with  clear  black  and  white 
drawings.  In  all  there  are  probably  more  than  500  figures.  To 
the  medical  man  it  might  add  a  little  interest  to  represent  lesions 
in  insects  produced  by  parasites  such  as  the  organisms  of  malaria 
or  representations  of  the  stage  of  the  life  cycle  of  the  parasites 
during  their  development  in  the  invertebrate  host. 

The  authors  have  condensed  an  immense  amount  of  accurate 
information  into  a  very  convenient  form.  It  is  the  most  com- 
prehensive work  on  this  subject  and  has  a  very  wide  field  for  its 
application. 

An  Introduction  to  the  History  of  Medicine.     With  medical  chro- 
nology, bibliographic  data  and  test  questions.     By  Fielding 
H.    Garrison,    A.  B.,    M.  D.,    Principal    Assistant    Librarian, 
Surgeon-General's  Office,  Washington,  D.  C.     Illustrated.     763 
pp.  8°.     (Philadelphia  and  London:    W.  B.  Saunders  Company. 
1918    {1914).) 
This   book   marks   an   epoch   in    American   medical   literature. 
Not  only  does  it  register  the  contributions  of  a  newer  civiliza- 
tion in  their  proper  historical  relation  to  those  of  the  world  at 
large,  but  in  it  for  the  first  time  an  American  writer,  in  fulfillment 
of  an  evident  want,  offers  a  comprehensive  treatise  of  a  univer- 
sal history  of  medicine. 
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This  book,  fitly  dedicated  to  the  librarian  of  the  Surgeon-Gen- 
eral's Office,  Colonel  Walter  D.  McCaw,  does  not  pretend 
more  than  an  introduction  into  the  vast  fields  of  medical  history. 
The  author  wishes,  as  lie  says  himself,  to  act  only  as  an  inter. 
"  the  best  that  has  been  thought  and  said,"  and  not  to 
attempt  a  learned  or  lengthy  exposition.  It  may  be  stated  right 
here  that  his  book  fulfills  his  aim  admirably  and  that  it  offers 
even  more  than  its  modest  title  indicates.  The  clearness,  con- 
ciseness and  perspicacity  of  its  statements,  the  accuracy  of  its 
references  alone  will  insure  a  permanent  value  to  this  book.  A 
detailed  analysis  is  obviously  impossible,  for  although  intended 
Only  ::s  an  introduction,  the  amount  of  material  brought  together 
Is  stupendous  It  treats  effectively  the  various  aspects  of  medical 
endeavor  from  earliest  times  to  our  own  days,  a  range  which 
more  pretentious  books  have  not  been  able  to  cover.  One  would 
presume  </  priori  that  such  a  guide  through  the  immense  records 
st  within  a  limited  space  must  be  of  necessity  a  dry  as 
imeration  of  persons,  discoveries  and  other  prominent 
features.  Bj  a  very  ha]  pj  combination  of  talents,  those  of  the 
historian,  physician  and  narrator,  the  author  lias  been  able  to 
elude  this  presumption  successfully.  Wherever  one  opens  the 
book   one   is   captivated   at   once   by    the   easily    Mowing   narrative 

which  takes  one  in  without  Unnecessary  preamble. 

n  of  mark  stand  out  in  bold   relief,  often  visual! 
superb   portraits,   which    evidence   most   careful    selection.     The 

•istiis  of  a  given  period  with  its  fitful  changes  of  □ 
the  fall  and  ris.  of  opinions  and  doctrines,  their  intrinsic  im 
portance  and  proper  correlation  to  cultural  conditions  are  handled 
with  fine  circumspection.  No  profound  psychologic  or  philosophic 
analysis  i-  attempted  and  still  the  matter  is  presented  in  a  way 
Which  Stimulates  thinking,  comparison  and  further  study.  With 
rapid,  telling  strokes  the  main  features  are  given,  and,  as  a 
sketch  from  a  skillful  brush  often  presents  by  that  greater  art  of 
judicious  elimination  a  more  striking  likeness  to  reality  than  the 
the  perusal  of  this  book  haves  in  tie  reader's 
mind  more  distinct  and  easily  remembered  Impressions  than  the 
more  elaborate  exposition  in  greater  works.  Especiallj 
ful  is  the  biographical  treatment  of  the  various  pathfinders  and 
epochmak'  rs  in  medical  history.  The  sketches  of  Harvey,  Boer- 
ti  ur,  Yin  how  and  others,  though  by  no  means 
traditional  opinions,  are  little  masterpieces  to  which 

:  1  a  peculiar  charm  and  color.  The  finely 
thoughtout  chapter  on  the  Identity  of  all  forms  of  ancient  and 
primitive  medicine,  tie  Introduction  to  the  one  on  Greek  medi- 
cine, the  one  on  t  tury  as  the  age  of  individual 
scientific  endeavor,  on  tie-  beginning  of  organized  advancement 
Itb  and  of  organized  preventive  medicine  in 
after  much  thought  and  Inspiration,  eves  to  those 

Who  will  perhaps  differ  in  the  just  OBBlgnnx  nt  of  valUI  -      No  one, 
i  rai  tii  .illy  "  inclined  practitioner,  if  hi 
in  lay  the  look  aside    without  feeling  lifted  abi 
iilj  routine,  without  ■■<  warmer  Interest  in  th 

somewhat  humbled  in  his 
of  current  i  •■■■  ill  becomi    i 

that  aimi  -t   intangible  bond  of  human  kinship  between   ' 
all  times  "I  o  havi  made  th<  relief  of  pain  and  disea 

leal  construction  of  th'    I 
leal  procedure  win. 
distinguishes  the  bibliographic  productions  i  il 
institution  In  Washington.    Ample  and  a 
logical    tables,   subject   and    author    Ind 
lateral  reading  are  provided  and  offer,  without  disturbani 

tudi  '.t  and  I 
i  read)  reference  book  on  historical  question! 
errors  and  omissions  In  a  work  lik>-  this  are  nnavoidabl 
can  only  wondei  that  there  are  so  few  considering  the  bewilder 
ing  mass  of  data,  names  and  facts  which  had  to  t'- 


other editions  of  this  book,  and  many  we  hope  may  be  called 
tor,  will  eitace  such  slips,  which  hardly  affect  the  great  usefulness 
of  the  work  as  it  stands.  I  c  mnot  refrain,  in  conclusion,  from 
noting  that  the  book  has  already  received  a  warm  commendation 
from  Prof.  Karl  Sudhoff.  No  other  review  can  offer  a  greater  en- 
couragement to  the  author  than  this  unstinted  praise  from  the 
acknowledged  leader  in  scientific  historical  research.  It  is  to 
be  hoped  that  Sudhoff  is  right  when  he  thinks  that  in  English- 
speaking  countries  the  book  will  do  more  good  and  make  more 
converts  for  historical  thinking  than  the  greater  standard  works. 
A  few  misprints  have  been  noted: 

P.  301,  20  lines  from  top,  for  1162  read  1762. 

P.  307,     7  lines  from  top,  for  University    of    Virginia    read 

Williamsburg.  V.i. 
P.  637,     5  lines  from  top,  for  Annemese  read  Annemasse. 
P.  649,     2  lines  from  bottom,  for  18S0  read  1876. 

A.  C.  K. 

International  Clinics.  Vol.  I.  24th  Series.  Edited  by  Henry  W. 
Cattkll,  M.  D.,  and  associates.  $2.  (Philadelphia  and  Lon- 
don:   J.  B.  I.ij'i'  191 ).  i 

This  volume  opens  with  two  noteworthy  papers  by  Philadelphia 
physicians,  the  first  by  Willson  on  "  The  Treatment  of  Nephritis," 
and  the  second  by  Taylor  on  "  Cardiovascular-renal  Regulation 
by  other  Means  than  Drugs,"  and  closes  with  an  Interesting  r> 
view  of  the  "  Progress  of  Medicine  "  during  L913.  Betwi 
are  interspersed  other  papers  to  appeal  to  specialists  in  various 
branches  of  medicine  and  surgery. 

Diseases  o)  th<  Heart.  By  James  Mackenzie,  Ml'..  P.R.C.P., 
etc.  Third  Edition.  (London:  Henry  Frovode  and  Sadder  & 
Stoughton,  1913.) 

I  note  with  pleasure  the  appearance  of  the  third  edition  of  this 
Interesting  and  stimulating  book  by  th''  gnat  pioneer  in  the  field 
of  modern  cardiac  and  vascular  diseases.  Though  tie-  body  of 
the  work  is  not  much  altered,  much  more  Use  is  made  of  the 
knowledge  gained  by  means  of  the  electrocardiograph  than  in  the 
previous  editions.  The  book  is  considererably  enlarged  and  ■  n- 
rlched  from  tie  tremendous  store  of  clinical  cases  Btudied  with 
an  unparalleled  thoroughness  and  precision  under  Dr.  Ma. 
personal  observation  and  is  fuller  than  ever  of  excellent  sug- 
gestions for  clinical  practice,     it  is  a  compilation  of  the  original 

Views  and  practices  of  Dr.  Mackenzie  and  is  in  no  sen   ■     i  ^\stom- 
atie  text  book  to  present  the  entire  field  of  cardiac 

r  should  not  approach  the  book  with  this  expectation. 
iil>    noteworthy    I     thi    emphasis    that    Mackenzie   lay-- 
upon  the  fact  that  digitalis  is  Ineffective  where  tie'  heart 
has  suffer,  d  from  bacterial  or  other  intoxications,  which 
realized  more  in  theory  than  in  practice.    The  chapter  u 

digitalis  in  auricular  fibrillation  Is  especially  Interesting. 
The  brilliant  style  i  cellent  typographical 

the.  publishers,  which  added  much  to  i  dltlonB, 

II  ■  s  of  this  one  as  well.  A     D.   II. 

'edicine.     Edited  by  Hobabi   &mobi   Hare,  M.  D.,  etc 
Vol.  I.     (Philadelphia  am/  .\  ■ 

/■'/;  i 

This  volume  i     shared  by  surgery,  medlcl  of  chil- 

dren, rhinology,  laryngology  and  otology,  and  in  esu 
complli  i  arly  and  concise ' 

by  the  leadini  ind  condition 

resume's  are  well  done  ami  are  in''  nd<  guides 

:..r   tm 

or  who  have  too  large  a  ■  And  time  for  exhaust- 

ive reading 
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THE  QUARTER  CENTENNIAL  ANNIVERSARY  OF 
THE  OPENING  OF  THE  JOHNS  HOPKINS 
HOSPITAL  AND  THE  TWENTY-FIRST  ANNI- 
VERSARY OF  THE  OPENING  OF  THE  MEDI- 
CAL SCHOOL 
Will  be  observed  by  appropriate  exercises  beginning  October 
5,  1914,  and  continuing  during  the  week. 

The  exercises  upon  Monday,  October  5,  9.30  a.  m.  to  12  m., 
are  to  be  especially  arranged  for  by  the  Training  School  for 
Nurses  and  will  be  announced  later. 

Upon  Monday  at  3.30  p.  m.,  the  formal  opening  meeting  will 
be  held  at  the  Lyric,  with  addresses  by  Dr.  W.  H.  Welch,  Sir 
William  Osier,  Miss  M.  Adelaide  Nutting  and  Dr.  H.  M.  Hurd. 

In  the  evening  there  will  be  dinners  of  the  former  Medical 
Officers  of  the  Hospital,  and  of  the  Alumnae  of  the  Training 
School  for  Nurses. 

Upon  Tuesday,  October  6,  9.30  a.  m.  until  12  m.,  papers 
upon  medicine  by  former  members  of  the  staff  will  be  presented 
in  .the  Medical  Amphitheatre.  Papers  or  demonstrations 
of  methods  of  study  of  Psychiatry  at  the  Henry  Phipps'  Clinic 
from  10  a.  m.  to  12  m.  Gynecological  operations  in  the  Surgi- 
cal Amphitheatre  from  10  a.  m.  until  lp.m.  A  Clinic  by  Sir 
William  Osier  at  12  m. 

Luncheon  at  the  Hospital  from  1  to  2.30  p.  m. 

From  2.30  to  3.30  p.  m.  Clinic  in  the  Harriet  Lane  Home  by 
Dr.  John  Howland.  At  3.30  p.  m.,  a" dedication  of  the  Hewet- 
son  Medallion. 

A  demonstration  of  Nurses'  work  in  the  Medical  Amphi- 
theatre from  4  to  5  p.  m. 

From  4.30  to  5.30  p.  m.,  a  lecture  on  the  Herter  Foundation 
by  Dr.  Thomas  Lewis  of  London. 

In  the  evening  a  Dinner  of  the  Alumni  of  the  Medical 
School. 

Wednesday,  October  7,  from  9.30  a.  m.  to  1  p.  m.,  Surgical 
Operations  in  the  Surgical  Amphitheatre. 

From  11  a.  m.  to  1  p.  m.  Visits  to  Medical  Laboratories. 

1  p.  m.,  Luncheon. 

At  3.30  p.  m.,  Dedication  of  the  James  Buchanan  Brady 
Urological  Clinic,  with  addresses  by  Dr.  Winford  Smith,  Presi- 
dent Goodnow  of  The  Johns  Hopkins  University,  Dr.  H.  H. 
Young,  and  others. 

A  Garden  Party  upon  the  lawn  of  the  Hospital  at  5  p.  m. 

In  the  evening  a  Subscription  Dinner  to  Mr.  James 
Buchanan  Brady.     Also  Class  Dinners. 

Thursday,  October  8,  9.30  a.  m.  to  1  p.  m.,  Papers  in  Pathol- 
ogy in  the  Medical  Amphitheatre. 

Also  Papers  or  Addresses  upon  Obstetrical  Topics  in  the 
Surgical  Lecture  Room,  10  a.  m.  to  12  m.  Operations  in  Uro- 
logical Surgery  in  the  Surgical  Amphitheatre,  10  a.  m.  to  12  m. 

1  to  2.30  p.  m.,  Luncheon. 

4.30  p.  m.,  Second  Herter  Lecture  by  Dr.  Lewis. 

In  the  Evening,  Class  Dinners. 

Friday,  October  9,  4.30  p.  m.,  Third  Herter  Lecture  by  Dr. 
Lewis. 

More  detailed  programmes  will  be  published  later. 


During  the  Anniversary  Week  laboratory  demonstrations 
will  be  given  in  the  laboratories  of  the  Medical  School  as 
follows : 

In  the  Anatomical  Laboratory,  By  Prof.  Mall  and  the 

Anatomical  Staff. 
In  the  Physiological  Laboratory,  By  Prof.  Howell  and 

the  Physiological  Staff. 
In  the  Pharmacological  Laboratory,  By  Prof.  Abell  and 
the  Pharmacological  Staff. 
The  exact  dates  and  hours  of  such  demonstrations  will  be 
announced  in  the  final  program. 


PROGRAMME  FOR  THE  CELEBRATION  OF  THE  TVYEXTY- 

FIFTH  ANNIVERSARY  OF  THE  OPENING  OF  THE 

JOHNS  HOPKINS  HOSPITAL 
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THURSDAY 
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Pathology 
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(Medical Amphi- 

theatre) 

theatre) 

Surgery 

9.30-12 

10-1 

(Surgical  Amphi- 

Nurses' Training 
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Urological  Surgery 
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J.  B.  Bradv  Urolog- 
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(The  Lyric) 

Dr.    Howland 

Dr.  W.  H.  Smith  pre- 

3.30 

siding 

4. SO 

Dr.  W.  H.  Welch 

Dedication 

presiding 
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4.30 

other  speakers 

Dr.  H.  M.  Hurd 

Herter  Lecture 
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MissM.  A.  Nutting 

(The  Lawn) 

Dinner  to  Mr.  J.  B. 

Bradv.  Donor  of  the 

Johns  Hopkins 
Hospital   Alumni 

Alumni  of  Medical 
School 

new  Urological 
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Class  Dinners 

Nurses 

Class  Dinners 

THE  HERTER  LECTURES  FOR  1914. 

The  Herter  Lectures  will  be  given  in  connection  with  the 
Quarter  Centennial  Anniversary  of  the  Opening  of  The  Johns 
Hospital  and  the  Twenty-first  Anniversary  of  the  Opening  of 
the  Medical  Department  of  The  Johns  Hopkins  University, 
upon  Tuesday,  Thursday  and  Friday,  October  6,  8  and  9, 1914, 
at  the  Physiological  Lecture  Room,  Monument  and  Washington 
Streets,  at  4.30  p.  m.,  by  Thomas  Lewis,  M.  D.,  University 
College,  London,  England. 

Dr.  Thomas  Lewis  in  charge  of  the  heart  station  at  Uni- 
versity College,  and  Editor  of  Heart  has  done  important  work 
in  the  study  of  cardiac  conditions,  and  will  present  three  lec- 
tures on  the  scientific  study  of  the  heart  and  its  bearing  on 
clinical  medicine.  He  is  the  first  clinical  investigator  who  has 
filled  the  position  of  Herter  Lecturer.  The  titles  of  his  lectures 
will  be  announced  later. 


The  Johns  Hopkins  Hospital  Bulletins  are  Issued  monthly.     They  are  printed   by   the   LORD   BALTIMORE   PRESS     Baltimore.      Subscriptions,  J..00 
year   Uoreiqn  postage," 0  cents),   may  be  addressed   to   the   publishers.   THE  JOHNS   HOPKINS   PRESS,   BALTIMORE;   single   copies   Will   be   sent   by 
vail  for -twenty  five  cents  each.     Single  copies  may  also  be  procured  from  the  B  ALTIMORE  NEWS  CO.,  Baltimore. 
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EXPERIMENTAL  OBSERVATIONS  ON  THE  SUPRARENAL  GLANDS 

WITH  ESPECIAL  REFERENCE  TO  THE  FUNCTIONS 

OF  THEIR  INTERRENAL  PORTIONS. 

By  v.  J.  I  i   iwe  and  Geo.  1!.  Wislocki,  Baltinn 
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Notwithstanding  the  numerous  investigations  which  have 
•  II  since  the  time  of  Thomas  Addison  and  Brown- 
rd,  but  little  is  known  regarding  the  physiology  of  the 
normal  suprarenal   bodii  •  mptomatology  resulting 

from   lesions  <>f  these  glands.      Experimental   and   clinical 
shown  that  the  suprarenale  an 
•  life;  thai  they  are  of  importance  in  the  regulation  of 
•  metabolism  :  and  th;it  I 
ullary  cells  contains  a  aon-proteid  Bubstance  (adrenalin  i  which 
in  minute  quantitii  -. 
traction  of  mosl  of  the  m 
their  nerve  supply  through  tit 
■I  shown  that  the  action  ■ 

.  similar  to  the  effi 

■  inulatii f  the  bj mpal 

■  ■m. 

nentati f  Basedow's  ■    ■ 

medulla  of  the  adrenals  after  ren 
mus :  the  hypertrophy  of  the  lymph  glands  and  I 
with  tuberculosis  of  both  the  f 

■ 
thyroid,  lymphatii  - 
I 

of  the  supran 
children  in  whom  the  most  striking 

of  hair  on  the  body  and  an  abnormal 


evidence  of  i  relationship  between  the  adrenals  and  the  sexual 
apparatus  is  afforded  by  the  enlargement  of  these  glands  dur- 
ing pregnani  The  increase  in  size  of  the  adrenals  during 
pregnane}  is  due  t'>  the  hypertrophy  of  the  cells  oi  the  ■ 
layer;  the  chromaffin  cells  arc  bul  little  changed.'  Further- 
more, the  cells  of  the  corpus  luteum  are  morphologically  and 
trically  similar  to  those  of  the  zona  fasciculate  of  the 

adrenal,  and  it  has  I n  suggested  thai  the  corpus  luteum  of 

pregnancy  i-  really  a  "  temporary  cortical  supran 

also  been  stated  that  the  complete  extirpation  of  both  adrenals 

in  a  pregnani  animal  is  no!  fatal;  if  the  corpus  luteui 

however,  arc  removed  at  the  same  time,  the  annual  will  nol 

stir\i\c. 

A  suprarenal  gland,  like  the  hypoph 
"f  two   main  divisions,  which  arc  h: 

j  distinct.    A  total  extirpation  of  both  I 

muscular  prostration,   tn  mot  -.  subi 

within 

distribution  of  the  ■  study 


1  Thl- 

Urn.  xi., i  Jour .  LSS  ,  vol   I  i 

■  us  of  Zuckerkand i 
with  Hh 

to  adrenalin. 
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the  effects  of  a  total  removal  of  this  type  of  tissue  alone.  There 
is  conclusive  evidence,  however,  that  animals  deprived  of  the 
entire  cortical  portion  of  both  adrenals  will  not  survive,  even 
though  the  medullary  portion  remains  intact.  This  was  strik- 
ingly shown  by  Biedl '  in  1899,  while  working  at  the  Zoological 
Station  in  Naples.  In  some  species  of  fish  the  cortex  and 
medulla  of  the  suprarenal  glands  are  separate  bodies;  a  me- 
dian or  interrenal  body  is  made  up  of  cortical  tissue  alone, 
while  the  medullary  portion  is  represented  by  a  series  of  quite 
separate  bodies  which  lie  in  close  relationship  to  the  ganglia 
of  the  sympathetic  chain.  In  such  fishes  the  extirpation  of  the 
interrenal  body,  leaving  the  medullary  tissue  intact,  results 
quite  regularly  in  death  within  three  weeks,  the  only  symptom 
being  a  progressive  muscular  weakness.  If  a  small  portion  of 
the  cortical  tissue  is  left,  however,  the  fish  will  recover;  and 
at  the  end  of  four  weeks  this  remaining  fragment  shows  a 
marked  hypertrophy,  both  grossly  and  microscopically. 

Experiments  on  mammals  have  shown  that  an  animal  may 
survive  the  removal  of  both  suprarenal  glands  for  an  indefinite 
period,  provided  accessory  tissue  is  present.  In  many  in- 
stances, this  accessory  tissue  consists  of  cortical  cells  alone;  it 
undergoes  hypertrophic  changes  following  the  removal  of  both 
suprarenal  glands ;  and  the  animal  promptly  succumbs  when 
this  accessory  gland  is  removed. 

In  general,  then,  the  medullary  portion  of  the  adrenal  may 
be  compared  with  the  posterior  lobe  of  the  hypophysis,  and  the 
cortical  part  of  the  adrenal  with  the  anterior  lobe  of  the 
hypophysis.  Acromegaly  is  apparently  due  to  an  over-activity 
of  the  anterior  lobe  and  is  associated  with  an  increase  of  the 
eosinophilic  cells ;  while  general  systemic  disturbances  of 
growth  and  the  delayed  acquirement  of  secondary  sexual 
characteristics  are  referable  to  an  insufficiency  of  this  portion 
of  the  gland.  On  the  other  hand,  definite  changes  in  carbo- 
hydrate metabolism  result  from  experimentally  produced  in- 
sufficiency of  the  posterior  lobe,  while  injection  of  posterior 
lobe  extracts  greatly  accelerates  metabolic  processes — leading 
to  a  lowering  of  carbohydrate  tolerance  (often  to  the  point  of 
spontaneous  glycosuria)  and,  if  long  continued,  to  marked 
emaciation. 

Addison's  disease,  with  the  asthenia,  pigmentation  of  the 
skin,  low  blood  pressure  and  gastro-intestinal  disturbances,  is 
ascribed  to  the  destruction  of  a  large  portion  of  the  chromaffin 
system  (Wiesel),  usually  due  to  tuberculosis.  As  was  pre- 
viously mentioned,  an  hypertrophy  of  the  sexual  organs,  ad- 
iposity, and  an  overgrowth  of  hair  on  the  body  have  been  the 
striking  symptoms  in  children  with  an  adenoma  of  the  corti- 
cal portion  of  the  adrenals,  but  aside  from  this  and  a  similar 
suprarenal  virilism  or  hirsutism  met  with  in  adults,''  the  writer 
knows  of  no  syndrome  which  has  been  ascribed  to  either  an  over 
or  under  aeth  ity  of  this  part  of  the  gland.  On  account  of  the 
great  size  of  the  cortex  of  the  adrenal  in  the  foetus,8  the  his- 


4 Biedl:    Innere  Sekretion,  1913,  I.  Teil,  p.  376. 

3  Wiesel,  J.:  Krankheiten  der  Nebennieren.  Lewandowsky's 
Handbuch  der  Neurologie,  Band  IV,  Pt.  iii,  375. 

"Refer  to  article  by  Elliott  and  Armour:  The  Development  ot 
the  Cortex  in  the  Human  Suprarenal  Gland  and  its  Condition  in 
Hemicephaly.    Jour.  Path,  and  Bact,  1911,  Vol.  XV,  p.  4S1. 


tological  structure  of  this  portion  of  the  gland,  its  hypertrophy 
during  pregnancy,  and  the  experimental  demonstration  that  it 
is  the  cortex  of  the  adrenal  which  is  necessary  to  life,  all  make 
it  seem  possible  that  careful  experimental  studies  may  show 
that  this  portion  of  the  adrenal  is  as  important  a  member  of 
the  ductless  gland  series  as  is  the  anterior  lobe  of  the  hypo- 
physis. 

Furthermore,  there  seems  to  be  a  quite  definite  relation 
between  the  suprarenal  bodies,  the  thymus  and  the  lymphatic 
system.  Although  this  relationship  is  not  emphasized  in  any 
of  the  text-books  or  special  articles  we  have  seen  dealing  with 
the  physiology  and  pathology  of  the  adrenals,  there  are  as 
many  as  fifty  clinical  cases  to  be  found  in  the  literature  of  the 
past  ten  years  with  titles  such  as :  "  An  Unusual  Case  of 
Addison's  Disease  with  a  Status  Lymphaticus ;"  or,  "  A  Case 
of  Status  Lymphaticus  with  a  Complete  Destruction  of  the 
Medulla  of  the  Adrenals."  It  will  be  shown  later  that  we  have 
been  able  to  produce  a  condition  in  animals  which  closely  sim- 
ulates a  true  status  lymphaticus. 

It  was  with  these  general  points  in  mind  that  the  following 
experiments  were  undertaken.  Up  to  the  present  time  we  have 
made  observations  on  26  animals.  It  was  our  purpose  to  study 
the  immediate  and  remote  effects  of  (1)  a  total  removal  of 
both  the  suprarenal  bodies  in  young  and  in  old  animals;  (2) 
an  adrenal  insufficiency  produced  by  the  operative  removal  of 
portions  of  the  gland  at  intervals  of  weeks  or  months.  In  the 
dog,  a  good  exposure  of  the  adrenals  may  be  obtained  either 
through  a  right  or  a  left  rectus  incision,  and  the  desired 
amount  removed,  or  the  adrenal  (lumbar)  vein  ligated,  with- 
out loss  of  blood  or  injury  to  the  neighboring  structures.  We 
have  made  no  attempt  at  the  operation  to  separate  the  cortex 
from  the  medulla,  and  in  the  following  observations  the  portion 
of  the  gland  removed  always  includes  both  cortex  and  medulla. 

The  results  of  our  experiences  may  be  considered  under  the 
following  headings: 

I.  The  effects  of  a  total  removal  of  both  suprarenal  bodies. 

II.  The  effects  of  removal  of  either  the  right  or  the  left 
adrenal  alone. 

III.  The  relative  importance  of  the  cortex  and  medulla  of 
the  adrenal. 

I V.  The  relation  of  the  adrenal  to  carbohydrate  metabolism. 

V.  Transplantation  of  the  adrenals. 

VI.  The  possible  relation  between  the  suprarenal  bodies,  the 
thymus  and  the  lymphatic  system. 

I.  The  Effects  of  a  Total  Removal  of  Both  Suprarenal 
Bodies. 
We  have  removed  both  suprarenal  glands  either  at  one  opera- 
tion or  by  successive  stages  in  nine  animals,  and  are  able  to 
fully  confirm  the  observations  of  Biedl  and  others,  that  in  the 
dog  the  suprarenal  bodies  are  necessary  to  life.  Abelous  and 
Langlois7  have  found  that  in  frogs,  guinea-pigs  and  rabbits  a 


7  Abelous  and  Langlois:  Note  sur  les  fonctions  des  capsules 
surrenals  chez  la  grenouille.  Compte  rend,  de  la  Soc.  Biol.,  1891, 
Vol.  XLIII,  pp.  792-800.  La  mort  des  grenouilles  apres  la  destruc- 
tion des  deux  capsules  surrenals.  Compte  rend,  de  la  Soc.  Biol., 
1891,  XLIII,  pp.  855-859. 
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tirpatiou  of  these  glands  is  always  fatal :  in  case  of  sur- 
vival, a  careful  search  will  invariably  reveal  hypertrophied 
v  adrenal  tissue.' 
On  account  of  the  size  of  the  animal  and  the  comparatively 
infrequent  occurrence  of  accessory  tissue,  all  of  our  experi- 
have  been  made  on  the  dog.     We  have  tried  to  de- 
termine: 
(Ai   The  influence  of  age  and  sex  on  the  length  of  lif 

a  total  removal  •  •  J'  both  adrenals. 
(  B)   The  length  of  life  after: 

(a)  Total  removal  of  both  adrenals  at  one  operation. 

(b)  Gradual  ablation  of  both  adrenals'  by  sui 

operations. 

(C)  The  circulatory  disturbances  resulting  from  a  total  re- 

moval of  both  adrenals  at  one  operation. 

(D)  The  general  manifestations  of  adrenal  insufficiency. 

i  A  i   We  haw  been  unable  to  show  thai  the  age  and  sex  of 

the  animal  has  any  influence  on  the  results  of  tl Deration. 

Although  one  of  the  younger  animals    (Observation 
female,  aged  6  months,  succumbed  on  the  eighth  day;  and 
another  (Observation  15),  a  male,  aged  G  months,  survived 
four  days,  the  average  length  of  life  in  the  remaining 

tions  was  less  than  twenty-four  hours.  In  general,  the 
younger  animal.-  succumb  mure  promptly  than  do  the 

requently  they  will  not  survive  a  partial  extirpation  of 
the  adrenals,  although  as  much  as  one-fourth  of  one  gland  is 
left    This  «as  rather  surprising  to 

mi  experimental  hyphophysectomy  in  the  canine  "  show  that  tin- 
age  has  a  definite  influence  on  the  length  of  life  after  a  total 
removal  of  the  hypophysis,  01  thirteen  total  h  ophysec- 
tomies  on  adult  animals,  the  average  period  before  death  was 
two  day-:  while  tl"'  average  length  of  life  of  the  eighl  puppies 
in  which  the  same  operative  procedure  was  carried  out  was 

I  1  day-. 

It  ha-  been  stated  that  a  total  extirpation  of  both  adrenals 

is  not  fatal  in  a  pregnant  animal,  the  function  of  tl rtex 

of  the  adrenal  being  taken  up  by  the  cells  of  the  corpus  luteum. 


'•dies  may  be  miniature  adrenals  compost  '1 
<>f  epithelial  and  chromaffin  tissue;  or  they  may  be  made  up  of 
epithelial  (conical)  rolls  alone.  They  are  rarely  present  in  dogs 
and  guinea  pigs,  but  ar.  verj  commonly  Found  In  rabbits  and  rats, 
niakiii.  r  animals  unlit  tor  experimental  studies. 

The   following  are   the   various   situations   In   which    accessory 
and: 

l.  In  the  vicinity  of  tin-  adrenals,  lying  In  o 
an  Independent  body. 

•  r  the  capsule  or  in  the  substance  of  the  kidneys 
•wen    the   v.  ua   enva   and   aorta,  or   in   the   walls   of  the 
-seis  (suprarenal  artery  and  vein,  vena  cava  renal 
4.  In  the  sympathetli  ganglia 

tween  tie   transverse  colon  and  spleen,  in  the  Hgan 
ilon  transversum. 

nder  the  capsule  or  in  the  rlcht  lobe  of  the  liver 
7.   In  the  pancreas. 

v  In  the  retroperitoneal  tissue;  In  the  region  of  tl 
synchondrosis;  along  the  entire  vas  deferens:  bet  v. 
tide  and  the  epididymis;  in  the  hroad  ligament- 
Fallopian  tubes  and  in  the  ovaries. 

•■.  Cushing  and  Homans:    Experimental  Hypophj 
The  Johns  Hopkins  Bulletin,  1910,  Vol  XXI,  pp   127 


We  have,  as  yet,  made  tin  studies  mi  pregnant  animal-,  hut 
some  very  suggestive  experiments  along  tin-  line  were  made  in 
1912-13  by  Harvey  and  Stev 

We  may  conclude,  therefore,  in  agreement  with  manj  other 
investigators,  that  the  suprarenal  glands  arc  of  vital  impor- 
tance. If  they  are  removed  the  annual  invariably  succumbs, 
regardless  of  the  age  or  sex,  provided  there  i-  no  accessor]  ad- 
renal tissue  to  take  up  their  function. 

i  B)    It  apparently  make-  hut  little  difference  in  the  length 

of  life  of  the  animal  whether  both  adrenals  are  removed  at  one 
operation,  or  whether  there  i-  a  gradual  depletion  l>\ 
sive  operations  ai   interval-  of  weeks  or  months.     In  other 
words,  it  -ecu  i-  that  the  iv  i-  no  other  tissue,  with  the  exception 
of  accessorj  bodies,  thai  i-  capable  of  takii 
■  ■I  the  adrenals,  or  ai  li  asl  no!    i  i   prevent 

a,]   outcome   when   the   last    remaining    fragment  of  the 
suprarenal  gland  i-  removed. 
Table  1  n  ill  demonstrate  this  point. 

Mil  am  indebted  to  Dr.  Wm.  II.  Howell  for  the  following 
oncerning  the  circulatory  disturbances  alter  a  total  re- 
moval of  both  adrenal-.  The  animals  were  given  an  anaes- 
thetic, artificial  respiration  instituted  and  a  continuous  kymo- 
graphic  record  made  of  the  hi. ..id  pressure,  pulse-rate  and 
respiration  for  seven  or  eighl  hours  following  the  removal  of 
the  suprarenal  bodies.  Hi-  conclusions  are  as  follows: 
(  l  i   The  immediate  effeel  of  the  is  a  fall  of  mean 

aboui  30  to   in  mm.  i  and  a  great  in- 
i.  .     This  latter  die.  t   i-  frequentlj 
after  any  ah. luminal  operation,  and  is  possibly  not 
specific. 
i '.'  i    For  ah. .ut  three  hour-  alter  the  operation,  the  blood-pres- 
siire  remains  steady  after  a   preliminary   rise  of    I"'   t.. 
20  mm.,  while  the  pulse-rate  steadily  grows  more  rapid. 
(3)    Ui.i    the    fourth    or    fifth    hour,    the    pressure    rather 
abruptly  begins  to  fall  while  the  ; 
to  grow  in.. re  rapid. 
Both  the  main  fad-  noted,  namely,  the  steady  ini  n 

and  thi  ewhal  suddenly  appearing  bul  graduall)  in- 

fall  in  blood-pressure,  would  seem  to  mi 
explanation  on  the  \ i.w   of  a  gradual  disappearance  of  epi- 
nephrin  from  the  eiroulat  ion. 

(hi  'I'll,   genera]  symptoms  which  appear  after  a  total  re- 
moval of  both  adrenals  are  in   many  respects  similar  ' 
produced   by  a   total   hypophysectomy.      A-  a   rule,   the  annual 

pr pi !  '   fur  several  hours 

i-  in  an  apparently  normal  condition,     lie  linn  begins  to  show 

a  loss  of  a I'l .etitc  ;  sympl s  of  muscular  weakness ;  and,  whal 

i-  nio-i   striking,  a  gradually  increasing  drowsii 

animals  acl  a-  orphia. 

There  i-  a  lowering  of  tic-  bodj  temperature,  a-  low  a- 


■   published. 

"  It  was  call  by  Dr.  L.  F.  Marker  that 

clinical  eases  of  tachycardia   thi 
after  the  admlnistri  a  by  moutb 

t  hues  a  day  for  a   ,  ■■ 
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in  some  cases,  and  an  accompanying  muscular  rigidity  with 
i  remors.    The  rigidity  and  tremors  will  disappear  temporarily 

if  the  animal  is  wrapped  in  warm  blankets  and  the  body  tem- 
perature raised  by  this  means  to  the  normal  level. 

hi  several  of  our  animals  there  has  been  a  series  of  general 
convulsive  seizures  preceding  death.    This  symptom  seems  to 


parently  normal  for  the  succeeding  eight  months  of  observa- 
tion (cf.  Fig.  9,  dog  II).  These  findings  suggest  that  some 
cases  of  clinically  idiopathic  epilepsy  may  be  due  to  a  disturb- 
ance of  function,  either  of  the  cortex  of  the  adrenals  or  of  the 
chromaffin  system. 

The  following  protocol,  together  with  a  kymographic  record 


TABLE  I. 
Total  Removal  of  Both  Adrenals. 


Obs.  3.  Male,  age 

1    yr. 


Oct.    SO,    W1B.     11% 

Hi-. 

Mar.  5,  191S.      19  lbs. 

Apr.  1.  WIS.     21   lbs 

I,,,.  80,  WIS.    20  lbs 

Hit.    S.    WIS.       27M 
lbs. 

Nov.    10.    WIS.     29% 

His. 

Mar.  30,  IMS.     28% 

lbs. 


Obs.    6.     Female,    Feb.  10.  101-1.      7   lbs 
age  2  yrs. 


Apr.    IS,    WIS.      19% 


(His.    15.       Male, 
age  6   mos. 


I/./-.    20,    191.3.       12% 
lbs. 

i  p         I    WIS.     12  lbs. 


May  ;    v.it.i.  18%  lbs 


Left  adrenal 


Duration   of  Life. 


Interval  of  7  days  between 
1st   and   2d    op'n. 


Ipr.    .';,    191S.      Portion    of  Interval    of    1S7    days    be- 

remaining    hypertrophied  tween    od   and   4th    op'n. 
fragment    of    rt.    adrenal 
removed. 

in    m.    WIS.      Removal    of  Interval    of    18    hours 

remaining    rt.    adrenal.  tween  4th  op'n  and  death. 


Interval  of  7  days  between 
1st  and  2d  op'n. 


Interval    ef     17.".    days    be- 
tween   2d    and    3d    op'n. 


Interval    of    24    hours    be- 
tween 3d  Op'n  and  death 


l'ih.    i.  loi:.     Both  adrenals  Death    after    8    days, 
removed. 


Apr.  1.1.  WIS.     Left  adrenal  Inte 


of     35     days     be 
1st    and    2d    op'n. 


Apr.  J7.  WIS.    -:■  rt.  adrenal  interval  of  7  days  between 

removed.  2d    and    3d   op'n. 

May  ;.  ion.     Remainder  of  Interval    of    24    hours    be- 

rt.  adrenal  removed.  tween  3d  op'n  and  death. 


Mini  85,  101.:.  Remaining 
hypertrophied  fragment 
of    rt.    adrenal    removed. 


iterval  of  4  days  between 
2d  op'n  and  death. 


Apr.  28,  WIS.      Convulsions  beginning  IS  hours  after  removal 
of  all  but  a  fragment  of  adrenal   tissue,  and  recurring  at 

intervals    for   a    week. 


Although  there  was  a  viable  transplant  of  six  months'  stand- 
ing,   it   proved  to  be  of  no  functional   value. 


Feb.  in.  loi:.      60  ee.  urine  for  24  hours.      Dull  and  listless. 

Feb.   11.    101.1.      Dulse    125.     Temp.    36.1°.      Refuses  food. 

Fih.   l:.  1'HJ.     Dulse   115.     Temp.  31.6°.     Very  weak  and  un- 
steady on  feet.     So  cc.  urine  voided  during  past  24  hours. 


voluntarily  take  food  : 


Hay     \0,     i'<i:.       Remaining   Interval    of    12    hours    be- 

n.i: in    of   left  adrenal       tween  2d  op'n  and  death. 

re vi  il 


After  2d  operation.     Listless:  will  not 
subnormal   temperature. 

Carotid  pressure  4-"i  mm.;  tendency  to  anuria. 


This  animal  was  used  by  Dr.  HoweU  for  observations  on  coagu- 
lations  of    the   blood   after   extirpation   of   adrenals. 


be  independent  of  the  lowering  of  the  body  temperature,  and 
in  no  instanci  has  the  post-mortem  examination  revealed  an;. 
gross  Lesion  in  the  central  nervous  system.  Convulsive  seiz- 
ures haw  also  I n  observed  in  animals  with  an  "  almost  total 

removal  of  both  adrenals.  In  one  animal  there  were  frequent 
convulsive  attacks  I'm'  a  week  following  the  last  of  a  series  of 
operations;  although  only  one-tenth  of  one  adrenal  was  loft 
in  situ  in  this  case;  the  animal  finally  recovered  and 


of  the  carotid  pressure,  will  serve  to  illustrate  the  symptoms 
and  general  condition  of  an  animal  with  adrenal  insufficiency. 

Obsebvation  30. — A  male  fox  terrier;  age  1  year:  weight  16 
pounds. 

Frb.  ..'.'.  /!'//  (11  a.  m.).— An  uncomplicated  operation  through 
an  incision  in  the  right  rectus  muscle.  Removal  of  the  entire 
right  adrenal  and  all  but  a  minute  fragment  (purposely  left  at  the 
upper  polel  of  the  left  adrenal.     A  fragment  of  the  right  adrenal. 


■  !  K.     19]   I.  | 
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measuring  >•  \  i  \  5  mm.,  ni  transplanted  between  the  posterior 
sheath  of  the  rectus  and  the  transversalia  muscle. 

A  catheterlsed  specimen  of  urine  before  operation  contained  no 
reducing  body,   while  the  urine  removed    SO  minutes  aft 

operation  promptly  reduced  both  Kehling's  and  Nylander's  solu- 
tions. 

Feb.  .' ■'.  i  i  /».  m.). — Very  dull;  can  be  roused,  but  will  not  take 
food  or  milk.  If  placed  on  his  feet,  will  slowly  and  unsteadily 
walk  around  the  room  for  a  few  minutes,  but  soon  lies  down  and 
falls  asleep.  The  tongue  and  mucous  membranes  are  dry.  cold 
and  pale.  The  pupils  are  contracted,  but  react  normally  to  light. 
There  is  an  extreme  degree  of  general  muscular  rigidity  with 
tremor,  and  an  exaggeration  of  all  the  tendon  reflexes.  The  puis. 
is  feeble  and  irregular.  The  loan  beat,  counted  with  the  aid  of 
a  stethoscope,  is  96  to  the  minute.  The  rectal  temperature  is 
respiration  iv  There  is  no  vomiting,  no  diarrhea  nor 
convulsive  seizures.  By  wrapping  the  animal  in  warm  blankets, 
the  bod)  temperature  was  raised  within  one  hour  to  33.7    C 

This  animal   seemed   entirely   Insensible  to   pain; 
carotid  arterj   was  exposed  .mil  the  accompanying  kymo 
record  made  without   the  slightest   evidence  of  discomfort.     We 
!,:i\  •  •  IP  qu<  iii  1  >   s  .  D  animals  in  i  his  "  aiKesthet  ie  state  "  following 

removal  of  the  hypophysis  cerebri. 
Repeated  injections  of  a  1-1000  solution  of  commercial  adrenalin 
produced  the  characteristic  cardio-vascular  response,  bul  without 
Idence  of  improvement  in  the  genera]  manifestations. 
;.   (  /"  a.  St.). — Comatose;   femoral  pulse  barely  palpable 
No  urine  secreted  for  the  past  iM  hours.    Respiration  shallow  and 
irregular;  ceased  about  11  a.  m. 

Made  Immediately  after  death.  Hemorrhage  under 
:.  and  in  several  of  the  organs,  probably  due  to  the  intra 
venous  administrations  ot  adrenalin.  What  i. 
is  a  beginning  disintegration  of  the  remaining  fragment  ol 
adrenal:  it  is  quite  apparent  that  we  had  cut  off  its  blood  supply 
at  the  time  of  the  operation.  The  transplant  under  the  rectus 
muscle  is  also  going  to  pieces:  certainly,  it  has  been  of  no  film' 
tional  value. 

II.  'I'm:  Kit  n  i-  hi    iiii    Removal  of  Eitheb  the  Righi 

ni;    iiii     I.i  i  r    ,\i'i;r\  \i.    Aiu\i  . 

insieni   glycosuria   occurs   quite   regularly   after  any 
e  manipulation  of  either  the  right  or  the  lefl  supra- 
..iiiil.     We  have  examined  catheterized   speeiint 
urine  in  [8  animals,  both  before  and  ai  frequent  interva 
In  a  large  percental 

■  ithin  a  leu  minute-  after  the  operation  on 

-  from  four  to  twenty-four  hours.    In 

•  mi-  a-  much  a-  In  grams  in  the  liter 

which  must  be  glucose,  since  it  reduces  Fehling's 

ution :  ferments;  forms  crystals  n  I 

nylhydi  te;  ami  i-  dextrorotatory.     In  no  ii 

did  the  glycosuria  |»  r-i-t  for  more  than  twenty-four  I 

•timations  of  the  tolerance  for  levulose  and 
my  permanent  disturban 
ilisin.    This  whole  question  will  he. more  fully  d 
ion  of  this  paper. 
from  tin-  appeal  transient   glyi 

coord  with  those  of  others,  namely :   <li  V< 
•;-  of  adrenal   insufficiency   follow    I 
of  either  the  right  or  the  left  adrenal  aloi 
remaining  gland  undergoes  marked  hypertrophic  i 

within  a  week  or  ten  days  alter  the  operati na 

double  the  original  - 


trophy  of  the  medulla  as  well  as  of  the  cortex.     In  our  series. 

however,  the  i ipensating  changes  an fined  to  the  t 

layer  (  Figs.  1  and  2,  dog  XI.  plate  ]  ;  and  Fig.  I  >. 

The  thyroid,  the  hypophysis  and  the  liver  have  -how  n  no  con- 
stant i  h  ingt  s  whi  ed  to  an  adrenal  insuffi- 

We  have  not  studied  microscopically  the  chat 
the  glyi  ni.  although  there  is  probably  an  increased 

glycogenosis  immediately  following  any  operation  on  the 
adrenals.  We  have  also  been  unable  to  see  any  striking 
changes  in  the  pancreas,  although  the  islets  have  not  yet  been 
studied  with  Bensley's  -tain. 

The  interstitial  tells  in  the  testes  are  not  increased  in  niim.- 
ber  or  in  size,  ami  the  ovaries  look  normal. 

III.  Tim:  Relative  Importance  of  the  Cortes   ikd  the 

M  Mil   [  I    \     hi      Tin;     .\ni;i:\  \i.. 

The  following  group  of  experiments  was  made  in  order  to 
determine  \*  Inch  portion  of  the  adrenal  i<  of  \  ital  importance. 
The  solution  of  tin-  question  is  not  so  simple  a-  was  I 

iation  of  function  of  the  two  principal  lobes  of  the 
hypophysis,  h  is  a  comparatively  easy  procedure  to  remove 
either  the  anterior  or  the  posterior  lol E  the  \,\  pophysis  with- 
out interfering  with  the  normal  hi I  supply  of  th 

part;  this  is  impossible,    i<  adrenals,  due  to  the 

anatomical  relationship  of  the  medulla  to  the  cortex,  and  the 
peculiar  arrangement  of  the  blood  supply. 

It  was  first  pointed  out  by  Stilling,"  who  made  some  extir- 
pation experiments  on  rabbits,  that  when  one  adrenal  is  re- 
moved the  remaining  gland  undergoes  a  marked  c pensatory 

hypertrophy.     He  also  mule  the  impot  that  n 

is  the  cortical  portion  which  shows  the  hypertrophic  changes. 

The  extirpation  experiments  of   Biedl   ii] fish   mentioned 

above  seem  to  demonstrate  quite  definitely  that  it  is  tin 
renal  or  cortical  porl if  vital  impor- 
tance in  tin-  species                       \l rer,  it  has  been  pointed 

out  by  numi  n  I  disputed  h\  others   i  \>  usser 

and  vViesel'  i.  thai  it  is  th tion  of  the  adrenals 

which  hypertrophies  during  pregnancy.  Rolleston  has  stated 
that  the  corpus  luteum  cells  in  the  ovary  of  pregnant  animals 
are  "  temporarj  cortical  suprarenal  glands,"  and  in  case  the 
adrenal-  are  extirpated  during  pregnancy,  the  function  of  the 
cortex  i-  taken  up  l>\  these  lutean  cells,  at  least  to  a 
sufficient  to  prevent  the  usual  fatal  outcome. 

Our  own  observations  seem  to  hear  out  the  main  contentit  n 
that  ii  i-  the  cortex  «  huh  i- 
the  suprarenal  glands.    Our  reasons  for  arriving  at  tl 

elusion  are  a-   follow  -  ; 

ill     In  the  embryo  the  adrenals  are  relativel 

and   are   .Mini  \;    a 

noiiiailin  system  push  their  way  into 
the  center  of  this  n  ne,  and,  when  tin 

is  fully  developed. 


Burrena 

Neusser    and    '•'  Erkrankungen    der    Nebeni 

Wlen,  1910 
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maffin  tissue,  similar  in  origin  and  structure  to  that  composing 
the  medulla  of  the  adrenals,  may  be  found  on  both  sides  of  the 
abdominal  aorta,  in  the  sympathetic  ganglia,  in  the  walls  of  the 

lil l-vessels,  and  forming  definite  bodies,  such   as   Zucker- 

kandl's  organs.  This  extraneous  tissue  has  the  same  relation 
to  the  sympathetic  nervous  system  as  has  the  medulla  of  the 
adrenals,  and  its  extracts  (Zukerkandl's  organs,  for  example,) 
contain  a  blood-pressure  raising  principle  identical  with  ad- 
renalin. Aside  from  its  anatomical  relation  to  the  cortex,  the 
medulla  of  the  adrenal  dues  not  essentially  differ  from  these 
other  chromaffin  bodies.  In  some  animals,  indeed,  this  in- 
timate relationship  is  nut  present,  the  cortex  being  an  entirely 
distinct  and  separate  gland — the  intei'renal  body.  In  such 
animals,  death  promptly  ensues  after  a  total  extirpation  of  the 
interrenal  body.  If  a  fragment  of  this  body  is  left  intact. 
however,  it  undergoes  hypertrophic  changes,  and  the  animal 
does  not  succumb. 

(2)  When  an 'adrenal  insufficiency  is  produced  by  the  ex- 
tirpation of  either  the  right  or  the  left  adrenal  in  the  dog, 
there  is,  as  a  rule,  a  very  striking  hypertrophy  of  the  remaining 
gland.  The  increase  in  size  of  the  hypertrophied  adrenal  is  due 
to  a  rapid  multiplication  of  cells  in  the  cortex,  and  chiefly  in 
the  fascicular  zone  of  the  cortex  (Figs.  1  and  2,  dog  XI. 
plate  I  ).  There  is  little  or  no  enlargement  of  the  medullary 
portion  of  the  adrenal,  a.-  is  best  demonstrated  by  comparing, 
in  the  gross,  a  transverse  section  of  the  gland  removed  at  oper- 
ation with  the  one  removed  at  autopsy  several  weeks  later. 
Another  important  change  found  in  the  cortex  of  an  adrenal 
undergoing  acute  hypertrophy  is  the  variation  from  the  normal 
in  the  amount  and  distribution  of  the  lipoids."  These  b  idies 
are  normally  present  in  all  three  zones  of  the  cortex,  but  mot 
abundant  in  the  fascicular  zone,  particularly  in  its  outer  third 
(  Pig.  1.  dog  XI.  plate  1  ).  In  the  hypertrophic  gland  of  two  or 
three  weeks  standing  (Fig.  2,  dog  XI),  the  lipoids  arc  nm-i 
abundant  in  the  glomerular  zone;  practically  absent  in  the  re- 
ticular zone;  and  very  scanty  in  the  fascicular  zone.  This 
marked  disappearance  of  the  lipoids  in  an  adrenal  undergoing 
hypertrophic  changes  reminds  one  of  the  behavior  of  the  colloid 
in  a  severe  case  of  Basedow's  disease.  This  analogy  may  be 
carried  still  further,  since  an  hypertrophied  adrenal  of  long 
standing  (examined  two  or  three  months  instead  of  two  or 
three  weeks  after  the  operation  at  which  the  insufficiency  was 
established)  frequently  has  a  great  excess  of  lipoids,  collected 
in  large  irregular  clumps  ami  globules.  This  may.  in  a  rough 
way.  be  compared  with  a  colloid  goitre. 


14  The  techniqus  we  have  employed  for  the  demonstration  of 
lipoids  in  the  adrenal  is  as  follows: 

The  stains  are  prepared  by  dissolving  2  grams  of  Na  OH  in  100 
cc.  of  70  per  cent  alcohol;  Scharlach  R  or  Sudan  III  is  then  added 
to  the  point  of  saturation.  Filter  into  tightly  closed  staining 
dishes  immediately  before  using.  Frozen  sections  of  the  material 
fixed  in  10  per  cent  formalin  are  transferred  to  the  stain  for  5  or  6 
minutes.  The  sections  are  differentiated  in  70  per  cent  alcohol 
for  15  or  20  seconds  and  washed  in  water.  They  are  then  counter- 
stained  in  Ehrlich's  hematoxylin  and  mounted  in  glycerine.  If 
the  cover-slip  is  ringed  with  paraffin,  sections  prepared  in  this 
way  may  be  kept  for  two  or  three  years. 


(■'!)  A  long-standing  chronic  infection  in  an  animal  with 
an  adrenal  insufficiency  frequently  results  in  the  destruction  of 
the  parenchymatous  cells  and  a  secondary  fibrosis  throughout 
the  cortex  of  the  remaining  fragment  of  the  adrenal.  The 
medulla  is  but  little  injured,  the  chief  seat  of  the  lesion  being 
the  fascicular  zone.  Fig.  2,  dog  VIII,  illustrates  such  a  condi- 
tion. This  animal  had  a  low-grade  chronic  infection  of  the 
upper  respiratory  passages  (distemper)  which  persisted  for  a 
month  ;  the  terminal  event  was  an  acute  bronchial  pneumonia. 
The  acute  infection  in  this  case  was  the  probable  cause  of  the 
numerous  areas  of  focal  necrosis  in  the  fascicular  zone.  (A 
seel  ion  of  the  normal  gland  removed  at  operation  is  shown  in 
Fig.  1,  dog  VIII.)  We  have  seen  no  marked  lesion  of  the 
medullary  portion  as  a  result  of  an  acute  or  chronic  infection. 
It  is  of  interest  to  note  in  this  connection  that  hemorrhages 
and  focal  area-  of  cell  necrosis  are  frequently  seen  in  the  cortex 
of  the  suprarenals  after  the  subcutaneous  injection  of  diph- 
theria toxine.  This  is  particularly  true  in  guinea-pigs,  and 
has  often  been  noted  in  clinical  cases  dying  of  some  acute 
genera]  infection. 

These  findings  suggesl  that  some  of  the  symptoms  present 
in  clinical  cases  with  acute  or  chronic  infections  may  be  refer- 
able lo  an  insufficiency  of  the  cortex  of  the  adrenals,  and  that 
a  rational  therapeutic  measure  in  such  cases  would  be  the  ad- 
ministration of  an  extract  prepared  from  the  cortex  of  the  ad- 
renals. Further  observations  will  be  necessary  to  determine 
whether  or  not  this  theory  is  tenable. 

(4)  The  illustration  (dog  III,  plate  I,)  shows  a  complete 
disintegration  of  the  cells  of  the  fascicular  or  mid-cortex  zone 
with  a  striking  hypertrophy  of  the  glomerular  portion  and  an 
approximately  normal  reticular  zone  and  medulla.  This  result 
was  accidentally  produced  by  the  ligation  of  some  of  the  larger 
vessels  supplying  a  small  fragment  of  one  adrenal.  By  re- 
peated operations,  all  of  the  adrenal  had  been  removed  with 
the  exception  of  this  -mall  fragment  of  the  upper  pole  of  the 
right  gland.  After  six  months,  during  which  the  animal  was 
in  apparently  perfect  health,  the  larger  vessels  supplying  this 
remaining  hypertrophied  fragment  were  ligated.  Symptoms 
of  adrenal  insufficiency  appeared  soon  after  the  operation ;  for 
two  days  the  animal  had  frequent  convulsive  seizures,  a  sub- 
normal temperature  and  an  almost  total  anuria.  Recovery 
gradually  ensued,  however,  and  at  a  fourth  operation  the  re- 
maining fragment  of  adrenal  was  further  reduced  in  size  by 
removing  a  fragment  of  its  outer  (cortical)  portion;  death 
followed  twenty-four  hours  later.  At  the  autopsy  the  adrenal 
shows  the  condition  described  above,  and  with  the  exception  of 
a  marked  lymphatic  hyperplasia  (to  be  discussed  in  a  later 
section),  the  other  organs  were  normal.  It  seems  quite  e\  iden1 
in  tins  case  that  death  resulted  from  the  impaired  circulation 
of  the  zone  faseiculata  of  the  cortex  of  the  adrenal  :  that  the 
tremendous  hypertrophy  of  the  glomerular  zone  is  probably  of 
a  compensatory  nature;  anil  that  the  well-preserved  medulla, 
as  much  as  was  present  at  any  time  during  the  preceding  six 
months,  was  not  sufficient  to  keep  the  animal  alive  after  the 
destruction  of  the  fascicular  zone. 
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1\.    I'm    Relation  op   iiu:  Adbsxals   ro  Cabbohydbati 

*  Mm  LBOUSlI. 

There  is  already  a  tremendous  literature  on  the  general  sub- 
thydrate  metabolism  disturbances  and  their  rela- 
tion i"  lesions  of  the  various  ductless  glands.  It  is  oei 
recount  here  the  various  theories  and  experimental  results, 
since  these  have  been  admirably  presented  in  the  recent  publi- 
cations of  BriII.1'-  Xlacleod,"  Cammidge,11  von  fcfoorden,"  Ep- 
pinger,  Falta  and  Riidinger"  and  Goetsch,  Cushing  and 
Jacobsi 

Our  object  in  discussing  this  question  is  to  show: 

.it  a  transient  glycosuria  follows  any  operative  manipu- 
lation of  cither  the  right  or  the  left  adrenal. 

i-  probably  nol  a  resull 
direct  mechanical  stimulation  of  the  sympathetic  m  rves 

in  tlie  neighbor!) I  of  the  glands;  nor  1-  it  d 

increased  output  of  adrenalin  from  the  medullary  por- 
tion of  the  adrenal. 

-  little  or  ii"  permanent  disturbance  of  the 
hydrate  metabolism  in  animals  with  an  adrenal  insuf- 
ency. 
Table  II  i>  intended  to  -how  that  any  operative  procedure 
on  either  the  right  or  left  adrenal :  massage  of  tie  ad  ei 
ligation  of   the  lumbar  vein    (into  which   the  adrenal   vein 
empties  i  i-  followed  by  the  appearance  of  glucose  in  the  urine. 
Our  i  at  the  glycosuria  observed  after  operation 

on  the  adrenal  is  not  due  to  a  direct  stimulation  of  the  sympa- 
thetic ner\e>  in  the  neighborhood  of  the  gland  i>  in  accord  with 
the  observations  of  Maeleod  and  othi 

oil   showed:     (a)    that   stimulation   of   the   -plan,  him 
«ill  produce  a  hyperglycemia,  provided  the  adrenals 

ami  their  hi 1  supply  are  intact  ;  (b)  stimulation  of  the  left 

after  ligation  of  the  left  adrenal  vein  was 

■  I  by  a  hyperglycemia  in  only  >f  three  o 

miilation  of  the  left  splanchnic  ner\e  a 

•  adrenal  does  not  produce  a  hyperglycemia  : 
■  ;'  the  hepatic  plexus  oi 
stimulal  i  with  the  adrenal  intacl  i 

■  tnulation  of  the  peripheral  end  of  the  cut 
iwed  by  an  im  reased  Bugar  content  in  the  circulating 

proven,  thi  I  the  functii 

nt  nerve  fibres  to  the  liver  di 
the  suprarenal  glands.     In  our  own 

tlure  oil  either  the   righl   or  tie 

Will    I  ■;. 

logical  Physiology,  1913. 
midge:    Glycosuria  and  Allied  < "i.m.i i r i, ,n^. 
Moordi  n      Ni  912. 

nger,  FaJta  and  RQdinger:    uber  die  Wechselwlt 
der  Drfisen  mil  Inni  i  a  Ztchr.  f.  kiln.  Med.,  1908,  XXVI, 

Kb,  dishing  and  Jacobson:    Carbohydrate  Toll  rai 
th•,   ,v  Ol   the   Hyjx  ri.      Hull.   J.    H.   H. 

1911,  XXII.  1. 


adrenal  remain-."  It  i-  possible  to  remove,  by  successive  op<  r- 
ations,  one  entire  adrenal  and  a-  much  as  seven-eighths  of  the 
other  with  little  ,.r  no  permanenl  disturbance  as  a  result.  The 
remaining  I'm  idrenal  often  contains  medullary  tis-ue 

that  is  almost  microscopical  in  •  Ih.  -till,  any 

subsequent  operative  pri  the  purpose  of  furl 

ducing  the  size  or  completely   removing  this  fragment  will 

cause  glycosuria.    'Mi  ti ther  hand,  an  extensive  dissection 

of  the  ti->ue  at  the  site  of  an  adrenal  previously  removed  is 
never,  in  our  .  followed  by  the  appearance  of  sugar 

in  the  urine.     It  seems,  then,  that  tl  E  a  fragment 

adrenal,  however  small  it  may  he,  is  necessary  in  order 
to  produce  tin-  read  ion. 

The  liberation  of  glycogen  in  the  liver  is  apparent! 
trolled  to  a  certain  extent  by  a  hormone  from  the  suprarenal 
glands.    Tiie  intravenous  administration  of  large  amot 
commercial  adrenalin  will  cause  a  glycosuria,  a-  will  fright, 
severe  muscular  exertion,  and  other  thin--  shown  to  be  associ- 
ated with  an  increased  outpouring  of  adrenalin  into  the  circu- 
lation.    It  seems  improbable,  however,  thai  the  -m.ill 
of  medulla  present  in  the  remaining  fragment  of  adrenal  in 

some  of  our  animals  could  possibly  liberate  e gh  adrenalin 

to  produce  the  glycosuria  so  constantly  found  when  the  frag- 
ment i-  massaged  or  partially  extirpated.  If  n  were  other- 
wise, one  would  at  least  expecl  to  find  some  microscopical  evi- 
dence of  an  increased  activity  of  these  medulla  i 

The  ductless  gland  control  of  carbohydrate  metabolism 
constitutes  an  extremely  complicated  mechanism,  and, 
no  very  satisfactory  explanation  has  been  offered  as  to  the 
origin  of  many  of  the  experimental  and  clinical  glycosurias. 
The  chromaffin  system,  including  the  suprarenal  glands  on  the 
hand,  and    the   pan.  reas  on   the  other,  are  tin-  two  main 

lists;  the  former  accelerating  and  the  latter  inhibiting 
glyi  ogenolysis.    The  diabetes  follow  ing  extirpation  of  the  | - 

•  supposed  to  be  due  to  the  unopposed  activit}  of  the 
chromaffin  system.  It  is  impossible  to  remove  the  entire 
chromaffin  system,  but  our  experiments  on  dogs  have  shown 
that  there  is  no  permanenl  raising  or  lowering  of  the  car- 
bohydrate tolerance  in  animal-  with  only  one-sixth  or  one- 
eighth  of  one  adrenal   remaining.     A  g I  example  of  the 

influence  of  an  adrenal  insufficiency  on  the  carbohydrate  met- 
abolism  i-  shown   in  the  tabulated  observations  on  i 
given    below.     About    four   month-   after   the  establishment 
of  an   adrenal    insufficiency,    the   tolerance    for   levulon 
50   and    60    -ram-;   and    al t    to    -ram-    for 

\  month  later  tie 

nsufficiencj  ■  icd  b\  remov- 

naining  adn  ion  was 

■    !    by  a   tr.n  -  uria,  and  one  nth   later  the 

I    not    returned   to  the   norm. 
Two  observations  n 

tioll    showed    that    I 
'  lie  normal. 


extirpation  of  the  right  adrenal. 
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TABLE  II. 
Observations  on  the  Appearance  of  a  Transient  Glycosuria  After    Operations  on  the  Adrenal.  • 
(For  the  complete  data  on   these  animals,   refer  to  Table  IV  at  end  of  article). 


Obs.  2.    Male,  Apr.  27,  1913.     Entire  left  and  9    10 
age  1  yr.      |      of  rt.  adrenal  had  been  removed 
G  mos.   previously.     Further  re- 
duction  of   remaining  fragment 
of  rt.   adrenal. 


Obs.  3.    Male,  Apr.  SO,  1913.     Removal  of  left  kid- 


Apr.   S,  ISIS.      Ether  anaesthesia  * 
for    'j    hour.     No  operation. 


May  '■'.  1918.     Ligation  of  vessels 

supplying  remaining  1/10  of  rt 
adrenal. 


Obs    8.    Male,  *'eb.  19,  ISIS.    Rt.  adrenal  removed 
age  -  yrs. 


Obs.     9.      Fe-  Feb.    ..'1,    1913.      Left    adrenal    and 
male,  age  2       %    rt.    adrenal    removed, 
yrs.      Preg- 
nant. May  t'.i    191S.     About  %  of  remain 
I      ing  rt.  adrenal   removed. 


Obs.    11.      IV-  Mar.    SI.    1913.      Left    adrenal    re 
male,      age      moved, 
l'i    yrs. 


Glycosuria, 


Transient — appearing  1.1  minutes 
after  removal  of  fragment  of 
adrenal. 


No  glycosuria    

No  glycosuria    

Transient — lasting  3  hrs.  :  first 
appealing  immediately  after 
op'n. 

Transient — first  appearing  imme- 
diately after  op'n. 

No  glycosuria    

Transient — lasting  24  hours 

Transient 


uiiv    12.     Fe-   Lpr.    6,    WIS. 
male,  age  G       moved. 

inns. 


Left    adrenal     re-  Transient — first    appearing    imme- 
diately  after   operation. 


Obs.  13.  Male,  Apr.    i 3,    1913.      Left    adrenal    re- 
age   6    mos.       moved. 


May  IS,  WIS.    Rt.  adrenal  removed.  Transient 


Obs.  14.  Fe- 
male, age  6 
mos. 


(Mis.  15.  Male, 


Obs.  17.  Male, 
age   3    mo... 


Obs.  IS.  .Male 
a  g  e      1 V-2 


Obs.  19.  Male 
age  — . 


Obs.  20.  Male 
age   <A  yr. 


Transient — first  appearing  l'l  hrs. 
after  operation. 


Apr.     10,    1913.      Left    adrenal    re-Transient— first  appearing  1%  hrs 
moved.  after  op'n. 


lay     ).     WIS.      Left    adrenal    and  Transient 
9/10  of  rt.   adrenal   removed. 


JuneS,  1913      Rt.  adrenal  removed.  Transient — first    appearing    imme 
dlately  after  op'n. 


»».     S,    IMS.      Left    adrenal    mas- 
saged    for   7   minutes. 


\  ov.   is,  WIS.    Rt.  adrenal  removed.  Transient — appearing  (.  hr.  after 
op'n. 


Fch.  23.  19U.  Dissection  in  region 
where  rt.  adrenal  was  previously 
removed. 


No  glycosuria 


+    + 
+    + 


+  + 

+  + 

+  + 

+  + 

+  + 

+  + 

+  + 


+    + 
+    + 


Feh- 
liug's. 


Fermentation 
Polariscopic 

Test. 


3  specimens  examined ;  negative 
during  anaesthesia  and  1  and 
2   hrs.   after. 

3    specimens    examined ;    positive, 
specimen     examined ;     positive. 


Fermentation 


+    + 
+    + 


Specimen  examined  before  opera- 
tion was  negative.  1  specimen 
examined  after  op.  positive. 
Urine  collected  following  12  hrs. 
was    negative. 


2  spec,  examined  before  op'n.  : 
negative.  2  spec.  exam,  after 
op'n.  ;    positive. 

Specimen  examined  before  opera- 
tion reduces  slightly.  2  spec, 
exam,  after  op'n.  give  prompt 
reduction. 


Spec,  examined  before  op'n  :  nega 
tive.  1  spec.  exam,  after  op'n. : 
positive. 


Spec.  exam,  before  op'n.:  negative. 
1  spec.  exam,  after  op'n. ;  posi- 
tive. 


1  spec.  exam,  before  op'n.  ;  nega- 
tive. 2  spec.  exam,  after  op'n.; 
positive. 


Ether  anaesthesia  was  administered  in  all  the  operations  of  this  series. 
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titration. 


It  ft    adrenal    re-  Trai  - 
i     Itt.  lumbar  vein  li- 

,-,.   /"/:.    '.'   in  of  rt.  adrenal  Transient — lasting  20 


lit.    adrenal    re- Transient — lasting 
tnbar  vein  llgated.      op'n. ;    first    appearing    15    mln. 


■'  10  of  left  adrenal  Transient     lasting 

r.in 


adrenal  mid  \  Transient  —tasting   - 
adrenal   removed. 


adrenal  and  H  Transient  -appearing 
:    left    adrenal    removed.      Left       ter  op'n. 


Fermentation 
1  ">  >  l  it  i 


+  - 

+  + 

+  + 

+  + 

+  + 

+  + 

+  + 


TABLE  III. 
Carbohydrate  Observations  on  Doi  -  with   \\  Adre.val  [xsufficiency. 


Operation. 


9    in   rt.  adrenal 
ace  '■ 

1913  .  .  Rem.  Ift.  adrenal. 


:ited 

- 


M:ir     I 
Apr.    i 

1918 


of  remaining  fra:.- 
iii-iit.    rt     ndr. 






i  ai  a  

1918 

fragment   «f   rt. 

! 


levnlosi 

To       •• 


30 


Feb.- 


" 

7 


• 


n Inc.   '..    Iir.   after 


age  1   rr 

l.  1913 
Mar.  S,  1913. 
Mnr      ■ 
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TABLE  III.— Continued. 


Obs.  9.  Fe- 
male, age 
1%  yrs. 


Mar. 
Apr. 
Apr. 
Apr. 

Apr. 
Apr. 
May 


1913 
1913 
1913 
1913 

1913 
1913 
1913 


May  14.  1913 


Feb.  21.  1913 


Feb. 
Mar. 
Mar. 
Mar. 
Apr. 
Apr. 
Apr. 
Apr. 
May 


1913 
1913 
1913 
1913 
1913 
1913 
1913 
1913 
1913 


anaesthesia     for     % 

no.  op. 


Ligation  of  vessels  i<>  re- 
maining portion  of  rt. 
adrenal. 

1/10    of    remaining    hyper- 

trophicd  fragment  on  rt. 
removed.  Death  24  hrs. 
later. 


*  Calculated 

tolerance    (levulose, 

galactose). 


Removal  of  % 
hypertrophic! 
of  rt.  adrenal. 
Ill's,    later. 


I'.'lil.'IMinrj 

fragment 
Death  24 


49.8  gm. 

60 

gm. 

levulose 

8.7    " 

10 

galactose 

8.3    " 

S.l    " 

9 

gm. 

galactose 

18   3    " 

37 

levulose 

112.3  gm. 

50 
40 
30 
10 
40 

gm. 

levulose 

3.7    " 

10 

galactose 

23.17" 

i    -° 

levulose 

3.9    " 

5 

galactose 

Transient  glycosuria  ap- 
pearing 1  hr.  after  opera- 
tion ;  convulsive  seizures. 


+  Transient  glycosuria. 


Transient  glycosuria  on 
massaging  adrenal  before 
removal. 


'  Tolerance  calculated   after  G.   Quarta,   Zeitschrift  fur   Biol.,   V.    49.   p.   .'•22. 


TOIERANZGRENZEN    DEE    ZUCKEBARTEN    BEIM    NORMALEN    Ht'XIlE    Pro    KG.  K6RPEHGEWICHT. 


Autoren. 

Dextrose. 

Lavulose. 

Saccharose. 

Laktose. 

Galaktose. 

F.  Iloppe-Seyler :    Virchows  Archiv.,   1856,  Bd.   10   S.   144... 

- 

- 

20-30 

- 

- 

Il"i i-t.i  :    Archiv.  f.  exp.  Path.  u.  Tharm.,  1889,  I'.d.  2."..  S. 

240.  . 

■  1,   9.2.  5 
2,  9-5,  8 

3,  6 

nur  Lavulose 

ausgescheiden 

"den. 

0,  4-0.  S 

\V.  Schlesinger:    Wicn.  klin.  Wchnschr.,  1902,  S.  30 

10-11 

— 

— 

— 

R.  Luzzatto:    Archiv.  f.  erp.  Path.  u.  I'harin..  1904,  Bd.  25.  S 

1 ' IT .  . 

- 

1,   1 

0.   06 

Boeri  und  De  Andreis  :  Policlin.  V.  Med..  1S0S,  S    477... 

4-6 

(niichtern) 

- 

- 

- 

_ 

10-13 

(b.  Ehrnahr.  1 

3,    20 

2     75 

_ 

0.    80 

— 

3,    05 

1     80 

3 

1,    60 

4,    25 

3,    65 

1.     75 

11.    Quarta    Zeitschrift    fiir 

Biol.,   V.   49.   p.   522... .  J  Durchschnitt   

4.     00 

3,    11 

— 

1.    54 

— 

10,    7ii 

3,    23 

_ 

2,    ::<i 

— 

9,     15 

:;.    :,n 

— 

5.     '.Ill 

— 

11 

4 

— 

::.    55 

— 

in.    28 

3.    58 

_ 

3.     92 

- 
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v   autopsy,  the  remaining  fragment   of  adrenal   in   this 
animal  was  found  to  contain  a  few  medulla  cells,  bul  • 

izable  "  itli  the  naked  eye  (  Pigs.  5  and  6,  dog  II).  Micro 
scopical  examination  shoved  thai  there  was  no  hypertrophy 
nor  other  e\  idence  of  excessive  activity  of  the  medulla,  a  strik- 
tra.-t  in  t h i-  respect  to  the  cells  of  the  three  layer-  of 
irtex. 
It  i-  apparent,  then,  that  when  the  accelerating  influ 
the  adrenals  is  removed,  the  inhibiting  influence  of  the  pan- 
creas i-  counteracted  by  some  of  the  other  accelerators  of  gly- 
nobilization. 

V.  Transplantation  of  the  Adrenals. 
In  making  transplants  of  the  adrenals  we  have  adhered  to 
the  principle  emphasized  by  W.  S.  11  listed  "'  that  an  existing 
"  physiological  deficit  '"  is  one  of  the  essentials  to  a  sui 
••  take." 

We  undertook  these  transplantation  experiments  with  the 
it  we  might  he  able  to  determine: 
( 1 1   Whether  a  fragment  of  cortex  alone  will  "  take  "  if  trans- 
planted into  the  kidney  or  the  abdominal  wall. 
i '.'  i    Whether  such  a  graft  will  suffice  t<>  keep  the  animal  alive 
after  a  total  extirpation  of  both  adrenals. 
In  regard  to  the  first  point,  the  microscopical  examination 
of  the  graft  ha-  disclosed  approximately  normal-looking  viable 
cell-  of  the  cortex  in  Beveral  instances.    'The  majority  i 

lowever,  undergo  degenerative  changes  and  are  event- 
ually replaced  with  -ear  tissue.  Even  when  large  fragments 
containing  both  cortex  and  medulla,  are  transplanted,  the 
cortical  cells  may  -uni  -  llh.  hut  the 

chromaffin  element-  entirely  disappear. 

We  have  made  no  attempt  to  transplant  the  entire  gland  by 
i  ing  it  from  its  bed  ami  maintaining  the  original 
supply,  although  von  Haberer"  has  shown  that  grafts 
made  in  tin-  way  are  often  functional  as  well  a-  micros 

In  oi  nd  point,  it  musl  he  shown  that 

f  functional  value.    This  test  is  made  by  removing 
iiit  of  the  original  adrenal, 
again  ■  sful,  as  is  shown  by  Observation  3. 

In  this  animal   (cf.  table   IV.   about   nine-tenth-  of  tin 
adrenal  I  on   Sov.  1-'..   1912,  ami  a  frag] 

portion  removed  was  transplanted  between  the  rectus  and  the 
peritoneum.   One  week  later  the  entire  left  adrenal  was 
I'M.;,  about  -i\  months  after  tie-  oi 
iplying  the  remaining  fra 
of  the  right  adrenal  wen  ligated;  this  operation  was  i< 

■  normal  temperature,  loss  • 
and  other  symptoms  of  an  acute  adrenal  insuffii 
animal  gradually   recovered,  however,  and  on  May   1  I.   1913, 
ne-third  of  the  remaining  portion  of  the  right 


I  lie  Transplantation  of  Parathyrin' I   I 
Proceedlnj 

v.  71  77 

•  v    itaberer:    Bxperimentelle  Verlagerung  der  Nebenn 
iv.  f.  klin.  Chir..  1908,  L.XXXV1 


was  removed.    Again  the  symptoms  of  an  adrenal  insufficiency 

appeared  and  death  ensued  twenty-four  hours  later.  The 
si  opical  appearance  of  the  portion  of  the  adrenal  removed 
on  May  II  is  shown  in  Fig.  1.  dog  111.  plate  I.  There  is  a 
is  id'  almost  the  entire  fascicular  /.one.  apparently  due  to 
ce  with  the  blood  supply,  produced  by  the  liga- 
iioii  of  the  ressels  on  Ma)  9;  the  glomerular  zone  i-  greatly 
hypertrophied,  hut  the  cells  of  the  medulla  are  approximately 
normal  in  appearance.  The  engrafted  fragment  i-  embedded 
in  -ear  tissue,  bul  i-  well  vascularized  i  Figs.  ;  and  8,  dog  llh. 
The  normal  architecture  ha-  become  distorted  by  the  ii 
of  fibrous  tissue  and  only  isolated  groups  of  adrenal  ci 
Been.  These  nil-,  however,  all  contain  lipoids  and  are  of  the 
cortical  rather  than  the  chromaffin  type.  The  specific  stains 
for  chromaffin  tissue  fail  to  disclose  any  cells  of  this  type,  so 
we  must  conclude  that  the  medullary  portion  of  the  graft  has 
been  absorbed.  This  i-  possibly  '\uv  to  the  fad  that  a  sufficient 
degree  of  •■  physiological  deficit,"  a-  far  as  the  chromaffin 

system  i-  c :erni  d.  is  not  produced  by  the  partial  extirpation 

of  the  adrenals.     If  tin-  i-  inn.  n  precludes  tin-  idea  that  the 
e  functional  value  of  such  a  graft,  a.-  the  one  described 
-  due  io  the  fact  that   it  contains  no  viable  medullary 
cells.     The  only  explanation  we  can  offer  for  the  failuri 

i  speriment  is  that  the  engrafted   fragment  of  adrenal 

al  nerve  supply.    We  have  repeatedly 

had  animal-  '■  .  with  hut  a  minute 

renal  (  no  larger  than  thi 
in  <  Ibservation  ■"•  i  remaining  it 

meiit  becomes  embedded  in  fibrous  tissue  and  acquires  a  collat- 
eral circulation  as  does  a  graft  ;  n  -till  retains  or  regains  its 
nerve  connections,  however,  since  massage  or  partial  extirpa- 
the  gland,  or  stimulation  of  the  sympathetic  m 

the  neighborl I.  will  produce  a  transient  glycosuria,  while 

none  of  these  manipulations  on  a  graft  are  followed  03 

m.\ ided  all  the  adrenal  tissue  ha-  been  re- 
moved   from    il-    normal    situation.      On    the    other   hand.    v. 
that  when  an  adrenal  is  mobilized  so  a-  to 

retain  it-  normal  hi l-supply  and  1-  buried  m  1  he  adjoining 

upper  pole  of  the  kidney,  aboul  lift)  per  cut  of  the  animal- 
will  survive  a  total  extirpation  of  the  remaining  adrenal:  in 
other  word-,  tin  adrenal  thus  transplanted  to  the  kidney  con- 
tinues to  function. 

VI.    I  11 1.   Po8sibi  e  Relation  B  Si  ph  iren  il 

I'.oi"  FhymtjS,  and  the  La  mph  itu    - 

An  interesting  combination  of  status  thyinico-lympl 

in  a iation  with  changes  in  other  01  in  Vddison's 

Even  in  i 
local  or  general  hyperplasia  of  the  lymphatic  system 
quently  noted  in  the  autopsy  report-.     Most  often   n   1-  the 
in-  and  retn  gland?  and  the  lymph  follicles 

in  the  wall-  of  the  intestines   thai   are  -wo|l, .n.  while  I 
the  neck,  axillae  and  groins  -how  hui  littli 
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On  the  other  hand,  it  was  noted  by  Wiesel,"  in  1904,  that 
many  of  the  individual?  coming  to  autopsy  with  status  thymico- 
lymphaticus have  a  striking  hypoplasia  of  the  chromaffin 
system.  These  observations  were  confirmed  by  v.  Neusser,5* 
Bittorf,"  and  others.  Hedinger*  has  studied  a  largo  number 
of  cases  with  this  point  in  mind  and  comes  to  the  conclusion 
that  status  thymieus  and  status  lymphaticus  are  entirely  dif- 
ferent conditions.  In  the  former,  the  chromaffin  system  is 
usually  normal  in  appearance  and  amount,  hut  there  are  hyper- 
trophic changes  in  the  cortex  of  the  adrenals:  while  in  status 
lymphaticus  degenerative  or  atrophic  changes  are  frequently 
found  in  the  medulla  of  the  adrenal  with  hut  little  or  no  change 
in  the  cortex."" 

The  only  references  we  have  seen  to  any  experimental  ob- 
servations concerning  the  relation  between  the  adrenals  and  the 
lymphatic  system  is  the  brief  article  published  in  1899  by 
Auld.'"  and  the  reference  made  by  Schaefer™  in  the  Oliver- 
Sharpey  lectures,  in  1908,  concerning  the  effects  of  extirpation 
of  the  spleen  and  adrenals  in  rats.  Auld  made  a  partial  ex- 
tirpation «if  the  adrenal  bodies  in  four  dogs  and  states  in  his 
conclusions  that  in  all  four  animals  two  phenomena  were  very 
apparent :  (1)  a  great  hypertrophy  of  the  thymus:  (?)  a  con- 
siderable enlargement  of  the  spleen.  There  is  no  mention  of 
changes  in  the  lymph-glands,  but  he  infers  from  his  experiences 
that  thymus  feeding  would  possibly  be  of  value  in  Addison's 
disease.  Schaefer  removed  the  spleen  and  adrenals  in  rats  one 
month  of  age.  Subsequent  growth  was  normal:  the  animals 
were  sacrificed  four  months  later.  There  was  no  pigmentation. 
but  a  marked  hyperplasia  of  the  lymph  glands. 

Our  attention  was  first  directed  to  the  possible  relation  be- 
tween the  adrenals  and  the  lymphatic  system  by  the  autopsy 
findings  in  Observation  "?.  An  adrenal  insufficiency  was  estab- 
lished in  this  animal  (cf.  table  IV)  by  removing  at  four  dif- 
ferent operations  all  but  a  minute  fragment  at  the  upper  pole 
of  one  adrenal.  For  several  days  alter  the  third  operation  the 
animal  was  in  a  semi-comatose  condition  and  had  frequent 
convulsive  attacks;  recovery  gradually  ensued,  however,  and 
dining  the  succeeding  eight  months  growth,  development  and 
sexual   functions  were  apparently  normal    (Fig.  9,  dog  II). 


•'  Wiesel.  Zur  Pathologie  des  chroniaffinen  Systenies.  Virchows 
Archiv.,  1904,  CLXXVI,  103-114. 

Neusser  u.  Wiesel.  Die  Erkrankungen  der  Nebennieren.    Wien, 
1910. 

"Bittorf:  Die  Pathologie  der  Nebennieren  und  des  Morbus 
Addisonii.  Jena.  1908. 

"Hedinger:  Keimzentrenbildung  ini  Knochenmark  des  Ober- 
schenkels  bei  Status  Lymphaticus.  Verhandl.  d.  med.  Gesellsch 
Basel.  Sitzuns.  XXXI.  Okt..  1907.  I'eber  Beziehungen  Zwischen 
Status  Lymphaticus  und  Morbus  Addisonii.  Verhandl.  d.  Deutsch 
Path.  Gesellsch.  Dresden,  1907,  p.  29. 

88  Wiesel:  Pathologie  des  Thymus.  Ergebnisse  der  Alg.  Path 
ologie,  1911,  XV,  416-728. 

M  Auld:  Additional  Observations  on  the  Function  of  the  Supra 
renal  Gland.     Brit.  Med.  Jour.,  1S99,  I,  1327. 

"Schaefer:  Oliver-Sharpey  Lectures  on  the  Present  Condition 
of  our  Knowledge  Regarding  the  Function  of  the  Suprarenal 
Capsule.    Brit.  Med.  Jour..  190S.  I.  1277-12S1  and  1346 


Death  followed  within  a  few  hours  after  the  removal  of  the 
remaining  fragment  of  adrenal,  demonstrating  conclusively 
that  this  gland  is  necessary  to  life.  The  most  striking  feature 
at  the  autopsy  was  the  large  mesenteric,  retroperitoneal,  and 
mediastinal  lymph  glands,  together  with  an  atrophic  thymus. 
Microscopical  examination  of  the  enlarged  lymph  glands  show 
small,  atrophic-looking  lymph  cords,  but  a  very  marked  hyper- 
plasia of  the  endothelial  cells  lining  the  lymph  sinuses  and  of 
the  large  mononuclear  cells  in  the  germinal  centers.  These 
endothelial  cells  show  but  little  evidence  of  phagocytosis  and 
there  is  no  increase  in  the  number  of  leucocytes  or  eosinophi- 
lic elements.  There  was  no  evidence  of  a  chronic  infection  :  no 
skin  eruption,  and  not  an  abnormal  number  of  intestinal  par- 
asites. 

The  autopsy  on  Observation  3  also  revealed  a  general  en- 
largement of  the  lymph  glands  and,  in  addition,  a  persistent 
thymus.  This  was  a  full-grown  adult,  approximately  one  and 
a  half  years  of  age.  Portions  of  the  adrenal  were  removed  at 
three  different  operations:  and  here  again  convulsive  seizures. 
drowsinesi — almost  amounting  to  coma — and  a  scanty  secre- 
tion of  urine,  all  symptoms  of  an  adrenal  insufficiency,  were 
present.  At  the  third  operation  the  large  vessels  supplying 
the  remaining  fragment  of  adrenal  were  ligated,  leading  to 
a  necrosis  of  the  fascicular  zone  of  the  cortex  with  no  evident 
injury  to  the  medulla  I  Fig.  1.  dog  III.  plate  I). 

There  was  a  general  enlargement  of  the  lymph  glands,  but 
the  changes  were  most  marked  in  those  of  the  mesentery  and 
retroperitoneal  region.  Microscopically,  the  germinal  centers 
are  prominent  and  filled  with  large  mononuclears:  the  lymph 
cords  are  packed  with  small  mononuclear  cells  ;  the  endothelial 
cells  lining  the  lymph  sinuses  are  more  abundant  than  in  simi- 
lar glands  from  control  animals,  but  much  less  numerous  than 
in  Observation  "2.  The  thymus  is  rich  in  small  mononuclears, 
while  the  endothelial  cells  and  Hassal's  corpuscles  are  much 
less  conspicuous  than  in  control  glands  from  animals  of  ap- 
proximately the  same  age.  The  eosinophilic  cells  are  more 
numerous  than  normal,  and,  for  the  most  part,  lying  just  out- 
side the  large  blood  \os<els. 

In  Observation  20  the  animal  was  about  IS  months  of  age 
and  the  adrenal  insufficiency  was  of  four  and  a  half  months' 
duration.  During  this  period  there  was  a  gain  of  rive  and  a 
half  pounds  in  weight,  and  the  skeletal  development  and  the 
sexual  activities  were  apparently  normal.  The  animal  was 
accidentally  killed.    The  autopsy  revealed: 

(1)  A  large  vascular  thymus,  measuring  14  x  (i  x  2.5  cm. 
It  is  packed  with  lymphocytes  and  has  numerous  large,  well- 
preserved  Hassal's  bodies. 

(2)  Large  mesenteric,  retroperitoneal  and  mediastinal 
lymph  glands. 

( :!  I  The  inguinal  and  axillary  glands  show  no  marked  in- 
crease  in  size,  but  are  deeply  pigmented.  The  pigment  is 
contained  in  the  endothelial  cells  lining  the  lymph  sinuses. 

(4)  The  lymph  follicles  in  the  lower  portion  of  the  -mall 
intestine  are  large  and  prominent,  and  microscopically,  are 
~een  to  be  composed  almost  entirely  of  large  mononuclear  or 
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x . ■  1 1  ~-  <>n  mi   Micboscopical  Appeabance  01    mi   Ly.mi'iiatk   Sybtem  lsd  Ductless  Glands  is  rai  Obsebtations 

Men  i  ioni  n  i\  Tin-  P.u'i  i: 


Operations. 


I,    wa.      Removal   of 

,,„,..;       lbs.  '■'   i"  ii.  adrenal.     Prag 

ui.nl      transplanted     be- 

sfor.  .;.   1913.     19      tween     peritoneum     and 

lbs.  muscle. 

Apr.   I,    WIS      21   \  m      S,    Wit.      Rt 

lbs.  entire      left      adrenal. 

Transplanted        between 
Apr.  It,  Olt.  21K       peritoneum     and     recta 


lbs. 


muscle 


,  wit     -n  ipr.  n,  WIS.    Portion  1 10  \ 
Hi,.  li'  iii.in.  i   of  the  remain- 

ing ri.  adrenal   removed. 

1 1.    L'T'i 

ll.s.  Hay   ir,    wis.     Removal   of 

area    o(    transplants    in 

Vov.  10, 191S.  20%       abdominal    wall;    found 

to    i»'    replaced    by    scar 

tissue. 

i;  moval  re- 
maining fragment  of  rt. 
adrenal. 


ininiii. 


inn'  y.iu-   ami    In   da) 

Death  18  bou  after  re- 
moval of  l.i-i  i, -111111111111; 
fragment    ol    iiu-ln    adre- 

IKll. 


Post-mortem  conditions. 


Animal  will  nourished.     So  remains  of  adrenal  tlssui 
adrenals  found.     Most  striking  change  i-  the  general  enlargement 


of   tin    lymph   nlattdg. 
aalfty. 


Testicli  low    ii" 


■i>u  nt. 


Normal  appean and  lipoid 


il'i    Idrenal    (removed   Nov.   ''..    1912):   Beginning   bypertrophj    as 
Bhown  bj    tin-  Increase  in  size  ami   h 

of  the  /una  glomerulosa.     No  evident  chant  u  i  ol  

tea   "ii    in  medulla. 


perl rophy  of  nil 


i  ::i     ii/.  i  mil   i  removed  ipr.  'JT.   1913) 

of  cortex;  medulla  small-,  cells  show  no 
trophy.     Lipoids  most  abundant  in  sons  fasciculate     conn 
i  regular  globules   in   other   two   son 

i-ti     idrenal   (removed   Nov.   I".   1913)  and   1)  :  Large 

'•I I  -inns  in  medulla  :  inn   verj   few  medullary  cells,  ami  these 

o  hypertrophic  changes.  Hypertrophy  chiefly  in  sons  fascic- 
ulaia.  Lipoids  abundant,  but  in  large  clumps  both  Intracellular 
aihi  extracellular, 

cells  cuboldal  :  no  diminution   in  the  amount  of 


.  old:    Possiblj 


bow     Ii  -.  i"  rl  rophlc  changes   i  ?), 
colloidal  bodies  in  posterior  lobe  ami  stalk  j 


/:.  ait.    -j-. 

ipr.   ;;.  fi  I 


Pancreas:  islet 
.i  definite  bj , 


Animal  well  nourished.     No  a 


9  in  rt  adrenal 

m. ni      transplanted  be-   '  ''-1'11  '-' '  nl 

tween     peritoneum  ami       plain    of    no    functional 

muscle.  value. 

Removal  ■•! 
ntlre  lefl  adrenal.  No 
transplant. 


Nn  chan 
lar  ami  unusually   prominent     probably 

mli. III. -Hal 


Spleen:  Large  hfalplghlan  bodies  due  i<>  hyperplasia  <»f  ill 
i  V.   cells  :  l. ni   fev,    I; 

Lymph  Glands:  The  lymph  Blnusea  an-  packed  with  large  endothelial 

cells  containing  pigment.     The  dullary  cords  are  atrophic;  but 

tew   i»  mphoc]  tes  Burround   ii"-  lari 

I  hunt  us:    Wi- 
lli placed  with 


.....  . 


May  i'.  wis,  Ligation  "i 
larir.r  vessels  supplying 
remaining  fragment  of 
rlitht  adrenal.  Bad  con- 
vulsive selsurea  fur  sev- 
eral  .lays  following  this 
operation. 

\t«n  U,  mil.  Removal  ..f 
nilnnii-  fragment  .if  rt. 
adrenal. 


plant  in  abdominal 
largemi ,.  • 


all   I 
pcrltoneui 
phrglQna*. 


ss.iiy  adrenals  found 

ilv  recognlzabh  shim- 

i      Most  Btrlklng  i-  (h 



:..itiL'.-s. 


Idrenal  (removed  al  autopsy,  May  15)  :  Necrc 

'  :  approximately  normal  look- 
ana  reticularis  ami  dulls   (cf.  dog  8,  plate  II 

fun.  nn-     Numerous  promlnenl   Islets;  vessels  coni 

Spleen:  m  endothelial   (tl  cells  in  tin-  germinal  center 

■  if  tin-  Malplghlan  corpuscles;  but  few  lymphocytes;  many  glanl 
cells  in  pulp. 

in   number  "f  colloid  bodies   in   posterior 


i  ma  I  in  appearance. 

only    small    Islands   ..f   medulls    to   be   sei  - 
i.ni   m.i   numerous      The  tl 

n  h  ilk.    thai  .if  a  normal   puppy. 

Lymph    glandt:    Great    proH/eroMon    •■!    tin    endothelial    ■ 

in   tl nt.t    ..f   tin-  germinal   center,   wlili   an   Increased   number 

.,;  lymphoi  ytt  llnlcally. 

Transplan  -  of  lipoid  cot 

1.1    ,1   In   Hl.i.ins  lis,,,,..      \Y,.||   vas 
■•iilnrl/i  .1     Si  ihov.  that  none  of  thi 

•hi rous    well 

..f  in.-  - 
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TABLE  IV.— Continued. 


Obs.  6.  Fe- 
male, age  2 
years. 


Obs.  S.    Male, 
age    2    .vis. 


Jan.  .:',.  v.ii.i.  10 


Jan.  ?.).  1913.  Removal  en- 
tire right  adrenal.  No 
transplant. 

Feb.  3.  1913.  Removal  of 
9/10  left  adrenal,  leav- 
ing part  of  upper  pole. 
Transplant  under  perito- 
neum. 


Duration   of  life. 


For  a  week  preceding  death 
i  Feb.  10),  had  a  subnor- 
mal temperature,  trem- 
ors,  drowsiness,   etc. 


Feo.  i.  1913.  Removal  of 
both  adrenals.  No  trans- 
plant. 


S  days   

First  symptoms  of  adrenal 
insufficiency  appeared  5 
days  after  operation 
(drowsiness,  loss  of  ap- 
petite, subnormal  tem- 
perature, muscular  weak- 
ness i. 


7  Feb.    m.   191.;.      Removal   of  -4   hours 
both     adrenals.       Trans- 
plant  under    peritoneum. 


Feb.  19.  1913.  14% 


Feb.    l\i.    1913.      Removal    of  One    month 
entire  it.  adrenal.  Trans 
plant    under    peritoneum 


Animal  had 
temper  "  for  several 
weeks  and  a  terminal 
acute  bronchial  pneumo- 
nia. Convulsive  seizures 
for  several  days  preced- 
ing death. 


Tost-moi'tem  conditions. 


Xo   cause  found  for 


Microscopu  uL 

tl)    Adrenal    (removed   .Ian.    24)  :    normal. 

ti'  i  Adrenal  (removed  Feb.  3)  :  beginning  hypertrophy  as  evidenced 
by  an  increase  in  size  of  the  zona  glomerulosa.  In  the  middle  and 
inner  zone  of  the  cortex  the  lipoids  are  more  abundant  than  in 
control  gland  (Jan.  24).  Cells  of  the  medulla  changed  in  ap- 
pearance. 

Pancreas:  Islets  prominent  and  vessels  engorged  with  blood. 


Spleen:    Xo    striking    change. 

Thyroifi:  Normal. 

Testicle:  Large  numbers  of  interstitial  cells,  perhaps  normal  for  an 
animal   of  this   age.      Xo   spermatozoa   seen. 

Thymus:  Vessels  engorged  with  blood.  Composed  chiefly  of  lympho- 
cytes. But  few  Hassal's  bodies  to  be  seen  ;  only  small  islands  of 
medulla.  This  gland  is  probably  undergoing  acute  hyperplastic 
changes  i  the  histological  appearance  is  similar  to  that  of  a  normal 
puppy   10   days   of  age. 

Transplant:  Round  cell  infiltration.  Adrenal  cells  scarcely  recog- 
nizable ;  numerous  ebolesterin  crystals. 


Microscopical. 
Hypophysis:  A  marked  diminution  in  the  number  of  eosinophilic  eelis 
in   the   anterior   lobe;   posterior  lobe  looks  normal. 

Ovary:  Looks  normal. 

Thymus:  Vessels  engorged  with  blood.  IlassaFs  bodies  numerous  and 
undergoing  degenerative  changes.  Great  predominence  of  lympho- 
cytes.    Approximately  normal  for  an  animal  of  this  age. 

Pancreas 

Thin 
Liiei 


reas: 

aid:     ^Xor 
J 


Xo  evident  cause  for  death  aside  fro 
no  accessor;   adrenals  found. 


the  absence  of  both  adrenals 


Thymus:  Vessels  engo 
Otherwise  only  regr 
age  of  the  animal. 


jed   with  blood;  large  areas  of  hemorrhage, 
ssive  changes  are  seen,   probably   due   to   the 


1 1 1    Adrenal  removed  at  operation  Feb.  19,  measures  3  s  .6  i  .3  cm. 

(2|    Adrenal  removed  at  autopsy  Xov.  19.  measures  3.5  x  .9  x  .7  cm. 

Liter:   shows   cloudy    swelling   and   focal   necrosis. 

Microscopical. 

tl)   Adrenal  (removed  Feb.   19)  :  normal. 

121  Adrenal  (removed  May  19)  (cf.  dog  8,  plate  I)  :  Hypertrophy 
due  to  a  multiplication  of  cells  in  the  zona  fasciculata  ;  there  is  a 
very  striking  interstitial  fibrosis  in  this  zone,  and  areas  of  foeal 
in  tresis.  The  lipoids  have  almost  entirely  disappeared  from  the 
two  inner  zones  of  the  cortex,  but  abnormally  abundant  in  the 
glomerular  zone. 

Liter:   Areas  of  focal  necrosis. 

Thyroid:  Many  of  the  alveoli  tilled  with  large  desquamated  epithelial 
cells  ;   the  colloid  is  scanty   in  amount   and  vacuolated. 

Testicle:  Looks  normal. 

Spleen:  Hyperplasia  Malpighian  bodies. 

I'ran.tiilant:  Cortical  cells  still   recognizable;  cholesterin   crystals. 
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TABLE  IV  —  Continued. 


\  Weight. 


u  a  i 
ma! 


Two    normal 
P  u  p  pies 

l«iru  Ma rih 


Feb.   «.(,   1913.      Removal    of 
entire    left    adrenal    and 
_'ht.     Transplant 
Apr.  u.  WIS.     IS      under  peritoneum. 

Uojt  m.  r>r.      BemoTal  of 
fragment 
•  if  right  adrenal.    Trans- 
plant into  apper  pole  of 
kidney. 


Ft-  Ifar.    :/.  1913.  36  liar.  .;;.    ait.      Kemoval   of 

male,     a  k  e      lbs.  en  t  i  re     left     adrenal. 

I1.-    I  Transplant     under     perl- 

Apr.   11.  1913.  82       toneum. 


Iniriiti..ii    of   life. 


Two  months  and   25  days. 


Death   -I    hours  after   last 
operation. 


Post-mortem  conditions. 


Well  nourished.     No  cause  for  death   found  other  than  adrenal  in- 
sufficiency.     Ovaries    --how    large   areas    of    lutein, 

u  u  roscopu  ni. 

Idrenal.'  Uosl  striking  i-  the  absence  of  hypertrophic   cJiangi  In  the 

of  right  adrenal  removed  at  operation  on  M.u    19  There 

no  variation  from   the  normal   in   the  i unl   and  dlstrl 

button  of  lipoids. 


Ovary  (examined  7 
of  both  ovaries  Is 


,ks 


Pancreas:    Islets    larj  i    with    blood. 

Lymph  glands:  i  v 

v,   tissue  removed  at   autopsy. 


Death   due    t"    pneumonia.      Uosl 
thymus   and  a   g<  nerat   •  ntoi  gi  » 
Irenal   i-  almo 


striking  i-  th.-  large  persistent 
nr  of  ih<  lymph  gland*.  The 
'  normal 


(2)     Idrenal   (autopsy)    ief.  dog  11.  plate   I):  Hypertrophy  of  eons 
fasciculate  :  th.-  other  tones  of  cortex  are  also  enlarged     The  cells 
of    th.'    medulla    are   swollen ;    their    nuclei    largei 
chromatin   masses.     The   lipoids   have  all   practlcallj   disappeared 

from    the    reticularis   •/ ■:   are   scanty    In    the    fascieuluris.    Inn 

abundant   in   the  glomerulosa. 


Is:  Great   excess  of  the  hyaline  bodies  of  Herring  Ln  pos- 
terior  lobe;  the  eosinophilic  cells  of  the  anterior  lobe  are  small 

and   Im -i us,    the  predominating   cells   non-granular  with   a 

large    vesicular   nucleus    (due    t"    previous    pregnancy    ?). 

Parathyi  oid:   Vessels  engorgi  .1 

Ovary:  Normal. 

Transplant:  Round  cell  infiltration;  fatty  degeneration. 

I  ■   .  ■      i  o     '    ii.  ■  portal  spaces. 

I  hymus:  Animal   had  i  Hon. 


- 

I/O  // 


•■;  .      Removal    of  One    month    and    19    days 
entire   left    adrenal. 

Sacrificed  on   account   of 
distemper. 


iiy  |..st  weight  during  the  past  2  w.-.-k-.  due  to 

The   ri.   adrenal    is   byper- 
trophied. 

Opli  '//. 

ill   Adrenal  (removed  at  operation)  :  Normal  control. 

nal  (autopsy)  :  Hypertrophy   due  to  multiplication  of  cells 
in   tin  aia ;   i"    i    less  extent    in   the  other   2   tones 

■  •I    the  cortex.      Medulla    Is   bypenemli  engorged   with 

bl I      Lipoids  more  abundant   than  normal  In  tl 

loss  .  scant}  In  othi  t  \o  /"•  al  neci 

in   cortex    ii-    In  Oil 


Thymus:  al    had    a    long    standing    chr 

Lymph  Ulands:  i        lymph  glands  are  pigmented. 


nil'..  Hon  ; 


tnovel    of  im..     month     i 

entire   left    adrenal 

after  laal 


th]  inns  iiiul  hyperi 
to  •  k  and 


ti. 

I :;  i  :    Normal 


.1  no  change  In 
amount  ami  distribution  of  i  in  the  medulla. 

v    to    all 
hv  perpl  isln   ■■<  Ibi 


I 
perplo 


•  rmlnnl  centi  r«  .  Inn   few  1\  " 
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TABLE   IV.— Continued. 


II.  Fe- 
male, age  6 
tuos. 


\.pr.Z0,191S  1-',  I/"'-  -'".  t91S.  Removal  of 
entire  left  adrenal.  No 
transplant. 

Ipi      :■     WIS.     12 

Ipr.    87,    WIS.      Removal   ol 
%    it.    adrenal. 


Animal    succumbed    on    4th 
day   after  operation. 


Obs.  17.  Male. 


191S.  IS1-  May  ;.  ISIS.  Partial  re- 
moval of  rt.  adrenal. 
leaving  about  Vs  at  lower 
pole.  Removal  of  entire 
left      adrenal.  Trans- 

plant fragment  in  kidney. 

May  85,  1'>1>.  Remaining 
fragment  of  rt.  adrenal 
removed.  Had  doubled 
in  size  by  actual  meas- 
urement, 


May  /.',  191*.     Removed  en-  18  days 

tire  rt.  and  %   left  adre- 
nal.     Transplant   in   kid-  Death    IS    hours 
ney.  operation. 

May  SO,  191S.  Removal  of 
remainder  of  left  adre- 
nal. 


Duration   of  life. 


Death    24    hours    after    3d 
operation. 


Dei .  7.  v.'i.:.  18% 


F,h.   .'.'.    /,<i/;.      -j  I 


Removal   of 

entire  rt.  adrenal.  Trans- 
plant   in    kidney. 

\Dec.  7,  1913.  Removal  '.'  1(1 
lft.  adrenal,  leaving  frag- 
ment at  upper  pole.  Li- 
gation of  adrenal  vein  on 
left.     Transplant  in  kid- 


3  months  and  T  days. 


Post-mortem  conditions. 


About  30  cc.  of  hemorrhagic  fluid  in  the  left  pleural  cavity,  and  early 
stage  of  bronchial  pneumonia  in  lower  lobe  of  left  lung.  No  evi- 
dence of  infection  in  the  peritoneal  cavity.  No  adrenal  tissue  left : 
no  accessory  adrenal  bodies  found.  Mesenteric  lymph  glands  seem 
larger   than  normal. 

1//-  roscopit  til. 
"Hi  a  in  us:  Very  striking  hyperemia.  The  most  marked  change  is  the 
predominance  of  the  cortex;  there  is  but  little  medulla.  Hassal's 
bodies  degenerated.  Many  large  mononuclear  cells  in  the  inter- 
lobular tissue  and  around  the  blood-vessels.  (There  is  no  control 
for  this  observation.) 

Spleen:  Large  amount  of  pigment  in  giant  cells  and  endothelial  cells 
of  pulp ;  the  Malpighian  corpuscles  are  possibly  larger  than 
normal. 

Thyroid:   I^ooks   normal. 

AihtHitl  (removed  May  4)  :  No  striking  hypertrophy:  lipoids  are 
abundant  in  all  three  zones  of  cortex,  and  collected  til  large  clumps. 

No  accessory  adrenal  tissue  found.  No  evidence  of  infection.  Has 
strikingly  large  thymus.  Animal  has  rapidly  lost  weight  since  last 
operation. 

Microscopical. 
ill    Adrenal    (removed    May    4)  :    Normal   control. 
(2)    Adrenal   (removed  May  25)  :  Contains  both  cortex  and  medulla 
Cortex   greatly   hypertrophied.    largely   due   to   increase   in   size   of 
zona  fasciculata.     Medulla  shows  no  hyperplasia  either  grossly  or 
There  is  an  extensive  fibrosis  and  round 
cortex  ;   no  such  changes   in   the  medulla. 


ell  in 


marked  change. 


microscopically. 
filtration   of   the 
Thyroid:-} 

fplte'n:     h"°W  D' 

Testis:     J 

Thymus:  Lost. 

Transplant  (Kidney)  :  Adrenal  cells  viable  around  periphery;  necro- 
sis, round  cell  infiltration  and  cholesterin  crystals  in  the  central 
portion  :  of  no  functional  value. 

All  of  the  adrenal 

Microscopii  ul. 

ill    Ailn  mil   (removed  May    12)  :   Normal  control. 

(2)  Adrenal  (removed  May  30)  :  hypertrophy  not  so  great  as  in  Obs. 
13.  Increase  in  size  of  zona  fasciculata  ;  no  change  seen  in  the 
medulla.  Lipoids  are  more  abundant  than  normal  in  zona  glomeru- 
losa  ;  scanty  in  the  other  2  zones  of  cortex  in  contrast  to  oi>s.   15. 

Transplant:  Scarcely  recognizable;  cholesterin  crystals  in  central 
portion  :  a  few  viable  cells  around  periphery  :  of  no  functional 
value. 

Well  nourished.  Mesenteric  and  retroperitoneal  lymph  glands  much 
enlarged     those  in  neck,  axilhe  and  groin  are  much  eularged  and 

ilrijilii  jiiiimiiiti  il.  Remaining  fragment  of  left  adrenal  much  hy- 
pertrophied No  accessory  adrenal  found.  Spleen  not  markedly  en- 
larged, but  the  Malpighian  bodies  are  very  prominent.  Prancreas, 
liver,  heart  and  aorta  look  normal.  Thyroid  not  enlarged.  Stomach 
shows  no  evidence  of  ulcer.  Intestines;  Payer's  patches  from  -  to 
3  cm.  in  diameter  and  very  prominent.  A  few  pin-worms  in  small 
intestine,  but  otherwise  normal.  Bone-marrow  looks  normal. 
The  epiphyses  of  the  long  bones  and  ribs  look  normal.  There 
is  an  extremely  large  thymus,  measuring  14  x  <*►  x  2.5  cm.  ;  the 
lower  lobe  extends  down  to  the  level  of  the  apex  of  the  heart. 
The  tonsils  are  much  enlarged,  almost  meeting  in  mid-line. 

Mi'  insi-ii/iii  ill. 

Thymus:  Hyperplasia  of  the  lymphocytes  lor  small  mononuclear  ele- 
ments). Only  small  areas  of  medulla.  Hassal's  bodies  are  numer- 
ous, large  and  well  preserved.     No  increase  in  eosinophilic  cells. 

Lymph  Gland  (mesentery)  :  Large  germinal  centers  filled  with  large 
mononuclear  cells  :  no  marked  hyperplasia  of  tin:  lymphocytes. 
Increase  in  size  and  number  of  endothelial  cells  liniug  lymph 
sinuses,  many  of  which  are  loaded  with  pigment.  Other  lymph 
glands  show  endothelial  hyperplasia   and   pigmentation. 

Spleen:  Hyperplasia  of  large  mononuclear  cells  in  Malpighian  bodies. 
Giant  cells  filled  with  pigment  anil  many  large  endothelial  cells  in 
pulp. 

ill    Adrenal   (removed  Nov.  23)  :  Normal  control. 

CM  Adrenal  (removed  Dec.  71  :  Shows  some  evidence  of  hyper-activ- 
ity anil  hyperplasia  nl  the  cells  of  tlie  medulla.  Hypertrophy  of 
zona  fasciculata  of  cortex.  Lipoids  scanty,  but  in  all  3  zones 
of   the   cortex   particularly    abundant    in    the   zona    glomerulosa. 

(3)  Adrenal  (removed  at  autopsy)  :  Cells  of  medulla  normal  in  size 
and  appearance,  in  contrast  to  specimen  of  Dec.  7.     Very  marked 
hypertrophy    in   zona   fasciculata.      Lipoids   havi 
disappeared  from  inner  2  layers  of  cortex,  but 
outer   zone. 

Thyroid:  Vesicles  tilled  with  colloid:  cells  normal. 
Liver:   Looks  normal    (but    not  stained  for  glycogen  I. 
Tonsil:  Composed  almost  entirely  of  large  mononuclear  cells. 
Testis:   Numerous   spermatozoa  :   no  change   in  size   and   number   of 

interstitial  cells. 
Solitary    FoUicles    in    intestine    composed    almost    entirely    of    large 

mononuclear  cells  like  those  in  germinal  centers  of  lymph  glands. 

But  very   few   lymphocytes  to  be  seen. 
Pancreas:   Islets  large   and   vessels   engorged   with   blood. 


»»,  rOBER,   191 1. 1 
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TABLE   IV  — Continued. 


Duration  ■><  life. 


male,  age  3 

m.is. 


I:  val    of  1".  daj  s      

lbs.                          entire   left   adrenal.     Li- 
gation   rt.    adrenal    vein.  Deatb   24               after   last 
Transplant   In  kidney.  operation. 

Dec.  /;.  1913.  Removal  of 
rt.  adrenal,  leaving  ap- 
proximately 1  10  at  up- 
per   pole. 


Male. 
age  3   mos. 


BUS.     Removal   of  24  days    Death    apparently 

entire  right  adrenal.    Li- 
gation    of     lefl     adrenal  The     animal     survived 


••in  conditions. 


N..  Infection  ..t   the  respiratory  tracl   ..i   peritoneal  cavity.     Animal 
w-.-ll   numMi. ,1.     Lymph  glands  nol   striklnglj    enlarged.     Lungs, 
heart,    liver,    kidneys    and    Intestines   all    look    uc 
atrophic,     No  ulcers   In  s 

W  |V 


Thymus 


OSCOpit  ill. 

]    Mar    SO)      Normal  control. 

I  Dei     ii,     Medulla  cells  look  normal.     I-'iiu-n- 

Sltration  In  mid  tone  of  the  cortex.     H\  per- 

ii.i  glomerulosa    (much  the  sami    appearance 

dog  8).     l,i|H.i.is  abundant  in  outer  tone;  scant]    In  other 

-    of   <">rt«-x. 

,::i    Idrcnal  (re ved  at  autopsy)  :   I  integration ;  an- 

parently  entire  bl l-suppiy  ha*  i „  cut  oft. 

!  egresslve  changes ;  but  few  lymphocytes      Has 

sal  s  bodies  n. •  i   numerous  and  di 
Lymph    Glands:    Large    germinal    .nuns;    hyperplasia    endothelial 

cells   lining   lymph   sinuses. 
Transplant:   Complete  degeneration   .if   medulla   cells;    mid 

cortex    contains    approximate!]    normal  looking    cells. 
Thyroid:  Normal. 
Ovary:  Normal. 


Transplant  in  kiil- 


/"..    1 1.    ISIS.      Removal   of 
left   adrenal,   leavli 
proximately   l    10  at   iip- 
per  pole. 


days  with  but  a  small 
fragment  ol  i  .rtex :  m 
medulla  found  .it  autop- 
sy. Had  marked  Bymp- 
drenal  InsufB- 
cienc]  for  S  days  preced- 
ing death 


9*  Dec.    J.    HO.      Removal    of  in  dayt 

•      "»•  ..ntir..  right  adrenal  and 

mos-  ,         ,.         ,      ,       all  t  .11 1  i   2 efi 

Dec.    K,    OH.      0  nai.       Lijjutlon     of 

">■■  .1  vein. 


■  '•    I,   /■./; 
male,  Igi 


N"  /  ■'•    ;.    t'.'j.      Re Mil    of  :,  days 

entire    left    adrenal    and 
i  Ight       (The   riL-ht 
adrenal 
tndlnall] 


col    longl 


/'. '..  ;.  rn ,.  Removal  .•('  5 
.■ntir.-  left  adrenal  and 
:  right  (The  rk-lit 
adrenal  was  cut  trans- 
it Ij ,  leaving  the  up- 
per pole,  i  Adrenal  vein 
on  rinlit  nol   I 

,      Removal   of  I 
age  i  year.       iDs.  .-ntir.    rk-lu  adrenal,  and 

ol  lefl  Mesenteric 
lymph  gland  removed  f-.r 
control.      Transplant    In 

iii..l..iniiiiil    ivnll. 


Male,  Feb.  iS.  1911. 


'i,  Removal 
tlrr  left  a. Ir. -ti.il  and 
■  if    rt. 


-ii     Jl 

tir..  left  adrenal  si 


!.    infection   ..t'   the   gastro  intestinal 

tract  :   in.    m.  of  stomacl 1   entire   small    Intestine   is   Infla .1. 

oedemata  red  with  mucus;  no  gastric  ulcers.     General 

enlargement  of  lymph  glands.     Thymus  about   normal  for  anl I 

of  this  age     a  striking  contrast   to  Obs.  22. 

Microscopical. 
Ailn  mils:  Approxlmati  ly  the  .  lbs    22   - 

with  the  exception  that   tb ii'mIiio  fragment  at  ant. 

tained  »..  medulla  cells 

tnanj    Ij  mpboi  ral   is  aboul    normal    , 

age). 
Lymph    Gland:   Marked   hyperplasia  of  germinal   centers  and   endo 
thelial  ells  lining  lymph  sinuses.     No  Incn 
Idence  of  general  Inf 
Transplant:  Complete   degeneration. 
I  i  '       Normal. 

Hypophysis:    Normal;    no    Increase    in    hyaline    bodies    in    posterior 
lobe. 

There  is  a  markd  gastro-enteritis ;  the  m.  m.  of  stomach,  small  lut,-- 

tiii.-.    and    colon    Is    swollen    and    Injected;    i Iceratloi 

The   "'.    i"    of   the  oesophagus    is    nol    Involved. 
Mi.  roscopical. 
Idrenal  (removed  al  autops]  I  .  Hypertrophy   of  the  fascicular  tone; 

plete  disappearam f  lipoids  In  all   th 

■  ..i  i. a.      Remaining   medulla    no                        In   Blze  ;   medull 
show  no  evidence  of  hypertrophy. 
Lymph    Glands    (animal    had   gastro-enteritis):    Hyperplasia   of  en- 
dothelial  cells   lining    lymph   Binuses ;   iimpi tea   nol    cl 

ii i  mal   mini!.,  r  of   I.  ucocytes. 

Spleen:   Hemorrhages    In   pulp,   also   areas   .>f   focal   necrosis;   verj 

marked  proliferation  ol  endothelial  cells.     Some   tlalplgbian  i lea 

contt to   lymphocytes,   onlj    largi    endothelial 

sin,-.-  operation  iia*  graduallj    become  m..r..  listless  each  da]  ;  tern 

peral subnormal;  appetite  i r;   marked   muscular  weakness 

If  It  roscoplt  >ti. 
Adrenal    (removed   al    autopsy)      Undergoing    degenci 

apparently  much  of  the  bl I  supplj    was  cul   on"  al  operation 

/  i/mph  Glands    I  roes,  nti  rlc)      I  fllled  with  lai 

'In -Hal    cells;    thej    show    active    ph  ii I    pigment 

Nil   hyperplasia   .if   the   germinal   centers. 
iiiin,    Organs   are  approximate!)    normal. 

!   iih  f..iiini  asldi    n an  adrenal   Ii 

l/i.  I !,,.., I 

Vdrenal   (removed  at   nutopsy)      Hai  a   g I   bl l-supplj  ;  cells  ..f 

■  dulls  are  well  preset  ved. 


Bacrlflced  on   Mar.   10      The  remaining  portion  ..f  adrenal 
tropbled.     Abscess  prostate;  otherwise,  ..mans  look  normal, 
optcal. 

Adrenal  (removed  at   autopsy):   Hypertrophy,  chiefly   tin-  i 

lone  Lipoids  most  abundant  in  reticular  sone,  the  opposite  to 
thai  seen  in  physiological  hypertrophy  uncomplicated  bj  Infec- 
tion. 

Lymph    <■■■  •  n    many    leuco  marked 

change  from 


Hemorrhage  Into  medulla  of  remaining  fragment  ..f  adrenal.     Refer 
to  protocol  In  text, 

opical. 

normal, 
tdreiiaJ   (removed  al  autopsy):   Aside   from  hemorrhage,   the  clan. I 
I-   approximately    normal    In 

for  death   found  aside   fn.m   adrenal   Insufl 

,;.i.  .//. 

loVrnal  (removed  nt  sal  'en  ..(  the  cells 

■  ■f  IniHi  cortex  sod  medulla,  apparently  due  t < .  Insufficient   blood- 
•apply. 
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endothelial  cells,  similar  to  those  in  the  germinal  centers  of 
the  lymph  glands. 

(  5  )  The  spleen  is  slightly  larger  than  normal  and  the  Mal- 
pighian  bodies  stand  out  with  great  distinctness.  The  pulp 
contains  numerous  giant  cells  and  endothelial  cells  rilled  with 
pigment.  The  center  of  the  Malpighian  bodies  is  filled  with 
cells  similar  to  those  in  the  germinal  centers  of  the  lymph 
glands  and  in  the  solitary  follicles  of  the  small  intestine. 
The  lymphocytes  are  also  more  abundant  than  normal. 

(G)  The  tonsils  are  much  larger  than  in  control  animals  of 
approximately  the  same  age,  and  are  made  up  of  endothelial- 
like  reticular  cells  with  fragmented  nuclei,  but  contain  very 
few  lymphocyte--. 

( ;  )  The  remainder  of  the  ductless  glands  show  no  gross 
abnormality. 

The  increase  in  size  of  the  lymph  glands  is  apparently 
due  to  an  hyperplasia  of  the  cells  lining  the  medullary  sinuses 
and  in  the  germinal  centers.  There  is  certainly  no  increase 
in  number  of  the  lymphocytes. 

Similar  observations  were  made  on  several  other  animals 
with  a  long-standing  adrenal  insufficiency.  In  order  to  make 
sure,  however,  that  these  changes  in  the  lymph  glands  are  really 
brought,  about  by  the  partial  extirpation  of  the  adrenals,  we 
have  prepared  a  series  of  animals  which  are  to  be  kept  under 
observation  for  at  least  a  year.  In  each  of  these  animals 
as  much  of  the  adrenal  was  removed  as  is  compatible  with  life. 
At  the  time  of  the  operation,  a  mesenteric  lymph  gland  was 
also  extirpated  as  a  control.  Frequent  observations  will 
be  made  on  the  general  blood  picture  and  the  changes  in 
the  lymphatic  system.  The  results  we  hope  to  present  in  a 
subsequent  communication. 

Conclusions. 

(1)  In  the  dog,  the  suprarenal  glands  are  vital  organs, 
and  it  is  probably  the  cortex  rather  than  the  medullary  por- 
tion  which   is  essential  to  life. 

(2 )  After  a  partial  extirpation  of  the  adrenal,  the  remaining 
portion  undergoes  hypertrophic  changes.  The  increase  in 
size  is  due  to  a  multiplication  and  enlargement  of  the  cells 
of  I  lie  cortex,  chiefly  in  the  fascicular  zone;  the  medulla 
shows  no  hypertrophic  changes,  either  grossly  or  microscopic- 
ally. 

( :'> )  A  chronic  infection  in  an  anmial  with  an  adrenal  insuffi- 
ciency is  occasionally  associated  with  an  interstitial  fibrosis 
and  destruction  of  the  cells  of  the  fascicular  zone  of  the 
cortex.  An  acute  general  infection  in  an  animal  with  an 
adrenal  insufficiency  produces  in  some  instances  focal  areas 
of  complete  cell  destruction  (without  hemorrhage)  in  the 
ilar  zone  of  the  cortex  of  the  remaining  portion  of  the 
adrenal.  In  no  instance  have  we  -ecu  hemorrhages  or  injury 
to  the  cells  of  the  medulla  of  the  adrenal  resulting  from 
an  acute  or  chronic  infection  in  the  dog. 

(  I  )  After  an  "  almost  total  "  removal  of  both  adrenals,  the 
animals  often  have  general  convulsive  seizures,  a  subnorn  al 


temperature  and  other  symptoms  of  an  acute  adrenal  insuffi- 
ciency; in  some  instances,  recovery  gradually  ensues  after  such 
symptoms  and  the  animal  subsequently  develops  in  a  normal 
manner  as  regards  growth  and  sexual  functions.  There  is 
also  no  change  in  disposition  They  increase  in  weight,  but 
not  to  an  abnormal  extent.     There  is  no  polyuria. 

(5)  There  is  no  permanent  raising  or  lowering  of  the  car- 
bohydrate tolerance  resulting  from  an  adrenal  insufficiency. 

(6)  A  transient  glycosuria  follows  the  operative  manipula- 
tion of  either  the  right  or  the  left  adrenal. 

(7)  An  autoplastic  transplantation  of  a  fragment  of  adrenal 
may  "  take,"  but  is  of  no  functional  value.  When  a  frag- 
ment of  adrenal  containing  both  cortex  and  medulla  is  trans- 
planted, the  cortical  cells  may  survive,  but  the  medullary 
cells  are  absorbed. 

(8)  There  seeme  to  be  a  definite  relationship  between  the 
suprarenal  glands  and  the  lymphatic  system.  The  most  strik- 
ing feature  at  autopsy  on  an  anmial  with  a  long-standing 
adrenal  insufficiency  is  the  enlargement  of  the  mesenteric  and 
retroperitoneal  lymph  glands  and  the  solitary  lymph  follicles 
in-the  walls  of  the  intestine.  Not  infrequently  there  is  also  an 
hyperplasia  of  the  thymus. 

Further  observations  are  being  made  to  confirm  these  find- 
ings. 

"We  wish  to  acknowledge  the  assistance  of  Drs.  'Whipple, 
Winternitz,  Stevenson,  and  Park  in  the  interpretation  of  the 
microscopical  sections,  and  of  Drs.  Slack  and  Waldron  for  aid 
in  the  operative  procedures. 

DESCRIPTION  OF  PLATE  I. 
Doo  XI. 
Fig.  1. — Normal  left  adrenal  removed  at  operation  on  March  31, 
1913,   from   a   female   bull-dog   weighing   36    lbs.     Stained   with 
Soudan  III  and  H. 

Fio.  2. — Showing  hypertrophy  of  right  adrenal  which  was  re- 
moved at  autopsy  on  April  14,  1913.  Hypertrophy  chiefly  in  zona 
fascicularis,  although  there  is  a  marked  increase  in  the  size  of  the 
cells  throughout  the  entire  gland.    Partial  withdrawal  of  lipoids. 

Doo  VIII. 

Fig.  1. — Normal  right  adrenal  removed  at  operation  on  Feb.  19, 
1913,  from  a  male  black-and-tan  dog  weighing  14%  lbs. 

Fig.  2. — Left  adrenal  removed  at  autopsy  one  month  later.  Had 
chronic  "  distemper  "  which  possibly  accounts  for  the  interstitial 
fibrosis  in  the  zona  fascicularis.  Terminal  pneumonia;  numerous 
areas  of  focal  necrosis  in  the  zona  fascicularis.  No  striking 
changes  in  the  medulla. 

Doo  III. 
Fig.  1. — Showing  a  complete  disintegration  of  the  cells  of  the 
zona  fascicularis  produced  by  ligating  the  larger  vessels  supplying 
an  hypertrophied  fragment  of  the  right  adrenal.  (The  entire  left 
and  9/10  of  the  right  had  been  removed  at  operation  six  months 
previously.)  Ligation  of  the  vessels  was  followed  by  convulsions 
and  other  symptoms  of  an  acute  adrenal  insufficiency.  This  speci- 
men was  removed  at  autopsy  five  days  after  the  ligation.  Note 
the  compensatory  hypertrophy  of  the  zona  glomerulosa;  the  ap- 
proximately normal  looking  medulla  and  zona  reticularis. 
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i  Actual  si 

Fie;.  5.     Dog  II.    The  entire  lefl  adrenal  had  I h  removed 

and  all  imi  this  small  frag il  al  the  upper  pole  of  the  rlghl 

ill !■  11  il     The  animal 

subsequent  to  this  operation.     Death  followed  within 

i  fter    i  he    removal   of   iliis   rem  menl    ol 

adrenal. 


Fio.  3.     Dog  XXX.    Adrenal  Insufficiency.     Record  made  24 
bra   b 

Pulse  rate 81     per  mjn. 

Blood    pressure 28     mm. 

Respiration  is    per  m in. 

Temperature 29    i ' 


Normal  left 
adrenal 


Hypertrophied 
right  adrenal. 


'Meclull* 


l-'ii..  I.     Dog  \r.  Lefl  adrenal  removed  at  operation  March 
81,  1913.    Right  adrenal  removed  al  autopsj  April  14,  1913 
pertrophy  oi  the  cortex  win,  an  apparent  6 
ii  the  medullary  portion 


trophj  o  ol  hj  perl  roph)  of  medulla 

i  nis  the  maximum  amount  of  mi  dulla  in  the 
entln     fragment.      During    the  in    this 

animal  de>  lly. 
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01  W.  Henry    fee 

Fk;.   7. — Boo  HI-     Transplant    of   fragment    of  adrenal    in   abdominal 
wall;    sis   months   duration.     Medulla    n-lls   have   disappeared    and   only 
i  coi  tex  remain. 


///.     Knlar. 

i>>  Main  with  Soudan  III.    This  transpia 
film  tiun  il   value  Hlnce   Ihe  animal   succumbei 
ii'.'ir^  after  partial  removal  ol  remaining  poi 
adrenal. 


■■■  o    //      Photi 
one     j  •  '  tblishmenl    "i    ad 

Has    grow  n    and 
ie\  •  loped  normall) . 


October,  L914.] 
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A  CLINICAL  STUDY  OF  V\l 

FALLOP 

Bj  Cecil  W.  Vi 
Late  Resident  Gynecologist 

e  discussing  the  present  views  as  to  the  incidence  of 
primary  malignanl  disease  of  the  fallopian  tube,  it  ma) 
interest  to  refer  to  the  id<  a]  authorities  writ- 

ing only  a  few  years  ago.     In  1875  Schroeder,""  in  his  Krank- 

ler  Weiblici  tsorgane,  makes  the  following 

statement:  "Carcinoma  occurs  m  the  tube  never  as  primary 
and  <mly  rarely  as  an  actual  metastasis.  I  n  a  case  of  medullary 
carcinoma  of  the  right  ovary,  Scanzoni  found  the  mucous 
membrane  of  the  left  tube  infiltrated  with  tamer.  It  is 
evident,  then,  that  cancerous  destruction  of  the  tubes  is  found 
only  when  the  carcinoma  from  the  ovary  or  the  peritoneum, 

lorn  frmn  the  uterus,  has  involved  the  tubes  in  the 
rative   process;   and   even   then   very  often   thi 
remain  intact  for  a  long  period.     Thus,  in  the  presence  of 
ovarian  carcinoma,  one  qo<  infrequently  finds  the  tube 
the  cancerous  mass  and  it  is  evident  that  it  has  taken  no  pari 
in  the  formation  of  the  new  tumor."    Thi-  opinion  i-  ex] 
in   the    various  editions  of  this   text-hook   which    were   issued 
during  the  subsequent  fifteen  years.    In  L892  Zweifel  "'"  made 
the  following  statement:   "Carcinoma  of  the  ml"-  i- 
rare  disease,  except  when  it  occurs  a-  metastases  originating 
from  the  uterus.    Carcinoma  of  the  uterus,  according  to  its 
method  of  extension,  may  finally  involve  the  tube.    'I'..  describe 
such  a  tumor  as  primary  tubal  carcinoma  is  to  repn 
common  occurrence  as  if  it  were  an  interesting  and  rare  one." 
One  of  the  most  comprehensive  articles  of  the  later  works  on 
tin-  subject    i-  to  he   found    in    Martin'-"  Krankheiten   des 

primary  tubal  carcinoma  was  published  by 
Orthmann'*'  in  1888  and  was  followed  by  Doran's 
>r  and  h\  Kaltenbach's  '"'  in  I  • 
With  the  development   of  gurgery  and  the  accompanying 
•  incut  in  the  study  of  the  clinical  and  pathological  ma- 
terial many  other  cases  have  been  reported.    Peham,1"  in  1903, 
collet.  1 1  n     1906,    -  i  :     D 

in  1910,  100;  and  in  1911,  Anduze-Acher '  published  his  the- 
which  he  had  tabulated  no  less  than  115  cases.    Sin., 
then  the  number  of  ro|>o-t-  has   increased  until,  with  those 
included  in  the  present  paper,  132  cases  of  primar)  car 
of   the   tube  are   to   \»-    found    in   the   literature,      lien- 
evident   this  condition   i<   not    -,,   unusual   as   was 
thought,  and  the  _  when  dealing  with  an  . 

tumor,  must  always  take  into  consideration  tin-  i ibility. 

The  two  principal  theories  which  have  been  advanced   tor 
the  explanation  of  this  neoplasm  are  those  bj  Dora 
ami  by  Sanger  ami  Barth.*    The-,-  authorities  an 
that  a  ]>re\iou-  inflammation  of  the  part  is  the  pro 
factor. 

believe  the  carcinoma  represi 
mint  change  which  has  taken  p 


[MARY  CARCINOMA  OF  THE 
IAN  TUBE. 

M.  P..  Baltimore. 

hits  Hopkins  Hospital. 

condition  consequent  to  an  earlier  salpingitis.  Roberts's 
.  ase  i-  a  good  example  ol  tin-  view.    Upon  macroscopic  exami- 
nation, the  tube  Was  Idled  with  a  papillan    E 
which  at  first  was  thought  to  he  benign,  hut  which  mien 

examination  showed  to  he  malignant.  The  patient  had  had 
gushes  of  -anions  fluid  and  a  similar  fluid  was  found  in  the 
tube. 

Sanger  and  Barth's  :;:  theory  i-  that  the  carcinoma  arises 
upon  the  basis  of  a  chronic,  probably  purulent,  inflammation. 
Thi-  change  due-  not  occur  in  the  presence  of  a  recent  condi- 
tion, hut  after  a  long  lapse  of  time,  for  the  most  part  about  the 
climacterium. 

In  \  l.w  of  the  fact  that  an  inflammatory  condition  was  held 
to  be  an  etiological  Factor  in  the  can -at  ion  of  tubal  carcinoma. 

an  attempt  "as  made  to  ascertain  from  the  publishe< 
whether  or  not  any  inflammatoi  in  the  pelvic  struc- 

ture- were  found  ai  operation.     tJnfortunatelj  in  man 
the  descriptions  were  meagre  and  in  others  no  mention  at  all 
of  this  condition  was  to  he  found  in  the  reports  of  the  mai  ro 
scopic  or  microscopic  examinations,  making  it  impossible  to 
obtain  any  valuable  data  on  tin-  point.     Again,  when  a  small 

; tint  of  inflammatory  change  was  present  at  operation,  n 

was  often  quite  impossible  to  decide  whether  this  had  existed 
previous  to  the  appearance  of  the  new  growth  or  was  a  result 
of  it-  extension. 

A-  to  pregnane} .  a  record  was  found  in  1 12  cases.  < >f  these 
women   'r1  had   be d  been  delivered  of 

living  children.      Six    patient-    had    aborted   and    had    had    no 

other  pregnancy.  In  all.  11  patient-  had  aborted.  Thirty- 
three  were  nullipara;.    Of  the  women  who  were  delivered,  32 

had    had   one  child.      (If   the   multipara.,   one   patient    had    had 

seven  children  and  another  ten. 

In  an  attempt  to  ascertain  whether  or  not  the  patients  had 
suffered  from  any  tubal  inflammation,  the  following  deduc- 
tions were  made  from  the  clinical  data  :  In  onl)  a  -mall  num- 
ber of  the  cases  reported  was  there  any  history  of  a  pelvic 
inflaramator)  disease.  Sin,.  ;o  per  cent  of  the  women  be- 
came pregnant,   it    may   I isidered   the)    «. 

salpingitis;  or  if  they  were  ii  ondition  was  either 

unilateral   or   not  prevent    conception,  or   it    had 

developed  after  delivery.      Vssuming  that  the  32  primipara 
28. 1  per  cent  of  all  I  uffered  from  a  subsequi  nt 

infection  (the  so-called  one-child  Bterility)  and  that  the  ;;:> 
women  without  children  were  sterile  from  tubal  inflammation, 
wo  should  ha  'he  women  who.  at 

some  time,  had  had  a  tubal  infection. 

of  thi  tube   in   which   no 

previous  inflammatory  c lition  existed  in  the  tube,  and  these 
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cases  must  be  explained  in  some  other  way.  It  is  difficult  to 
draw  conclusions  ami  this  comparison  o\'  course  is  only  theo- 
retical and  does  not  pretend  to  any  accuracy,  especially  as  so 
many  conditions  may  enter  into  and  modify  the  results.  For 
instance,  in  the  nullipara1,  the  question  of  sterility  of  the  male 
must  he  considered,  while  in  the  parous  women  the  prevention 
of  further  conceptions  must  be  considered.  Again,  whether 
the  patient  i~  married  or  single  must  be  taken  into  account. 

Thus: 

Of  112  women, 

79  or  70.37o  became  pregnant. 

Of  the  79,  32  or 28.4%   had  one  child. 

33  or   29.3%   did    not    become 

pregnant. 

Considered  sterile  from  inflammation.  .57.7% 
Considered  not  to  have  had  previous  inflammation  42.::' ', . 

In  over  19,000  patients  who  have  been  treated  in  the  gyneco- 
logical wards  of  The  Johns  Hopkins  Hospital,  and  in  whose 
cases  specimens  from  every  piece  of  tissue  removed  have  been 
examined  microscopically,  a  large  number  showed  inflamma- 
tory changes  in  the  tubes.  Many  of  these  women  bad  had  the 
inflammation  for  many  years,  yet  among  this  number  there 
have  been  only  four  cases  of  primary  tubal  carcinoma.  If  a 
previous  tubal  inflammation  is  a  primary  factor  in  the  causa- 
tion of  this  condition,  we  should  certainly  expect  a  much 
larger  proportion  than  four  in  a  total  of  19,000  cases.  Hence 
we  must  conclude  that  inflammation  of  the  tubes  plays  a  minor 
role,  if  any,  in  the  development  of  carcinoma  of  the  uterine 
tu  bo. 

Age. — Whether  there  was  a  pre-existing  condition  of  inflam- 
mation in  the  tubes  or  not.  it  is  obvious  that  the  time  of  occur- 
rence in  these  cases  corresponds  with  that  of  malignancy  in 
other  parts  of  the  body  or  with  what  may  he  termed  the 
"cancer  age."  The  ages  are  given  in  127  cases.  In  sixtv- 
eight,  or  53  per  cent  of  the  patients,  the  condition  occurred 
between  the  ages  of  40  and  50,  and  it  was  observed  thirty- 
eight  times  in  the  latter  half  of  this  period,  the  average  age 
being  48.3  years.  The  youngest  patient  (27  years  old)  in  this 
series  is  the  one  mentioned  by  Norris."  Pawlik's  "  patient. 
the  oldest,  was  70  years  old,  and  had  also  borne  the  greatest 
number  of  children,  having  been  delivered  ten  times. 

The  incidence  at  the  various  ages  arranged  in  quinquennial 
periods  is  as  follows : 

27  to  30—  3  cases 

30  to  35—  3  cases 

35  to  40—11  cases 

40  to  45—30  cases!  ,. , 

a-  t.     m     oo  y53  Per  cent  ot  all  the  cases 

4o  to  50 — 38  cases J 

50  to  55 — 19  cases 

55  to  60—18  cases 

60  to  65 —  4  cases 

65  to  70 —  1  case 

The  types  of  carcinoma  observed  have  been  variously  de- 
scribed and  classified.  Of  these  classifications  Sanger  and 
Barth's  *  was  the  first  one  published  and  is  the  one  referred  to 

*  Cf.  Martin.   Ref.  No.  89. 


by  most  authors.     Two  forms  are  differentiated: 

(a)  Papillary. 

(b)  Papillary-alveolar,   which   corresponds    to   adeno- 
carcinoma of  the  uterus. 

Priedenheim's  classification  is  as  follows: 

1.  Mucous-membrane  carcinoma: 

(a)  Papillary. 

(b)  Papillary-alveolar. 

2.  Wall  carcinoma. 
(a)    Alveolar. 

Talk's  arrangement  is : 

(a)  Benign  papilloma, 

(b)  Malignant  papilloma. 

(c)  Papillary  epithelioma. 

But  although  various  classifications  have  been  offered,  as  in 
dealing  with  cancer  of  the  fundus  uteri,  it  is  better  that  one 
variety  of  carcinoma  of  the  tube  he  considered.  Although  in 
the  same  specimen  at  one  place  a  papillary  and  at  another  an 
alveolar  arrangement  will  be  seen,  the  papillary  form  is  char- 
acteristic of  this  condition. 

The  middle  and  outer  thirds  of  the  tube  are  most  often  the 
site  of  the  carcinoma  and  are  altered  in  size.  The  uterine  end 
is  seldom  changed,  except  as  a  result  of  the  dilatation  of  the 
tube  and  proliferation  of  the  neoplasm.  The  tube  is  filled  with 
(be  cancerous  mass  and  becomes  distended,  being  retort  or 
sausage-shaped  and  often  assuming  quite  large  proportions. 

Changes  in  the  tube  wall  are  of  interest,  especially  when 
compared  with  carcinoma  of  other  hollow  organs,  in  which  ex- 
tension through  the  outer  wall  is  not  unusual. 

In  malignancy  of  the  tube  definite  changes  may  take  place 
in  the  muscular  layer.  This  portion  may  be  thickened,  as  is 
seen  in  Case  '.'.  or,  as  the  result  of  the  distention  of  the  tube 
and  pressure  of  the  new  growth,  this  layer  may  be  much 
thinned,  the  wall  being  scarcely  ".'  mm.  in  thickness  and  mac- 
roscopically  composed  of  a  few  muscle  fibers  and  the  peritoneal 
covering.  Such  a  condition  is  seen  in  Case  3.  In  each  instance 
there  may  fie  an  invasion  of  the  wall  of  the  tube  by  the  growth, 
but  actual  perforation  of  it  by  the  neoplasm  in  its  enlargement 
is  rare.  In  Schafer's  :"  case  and  Spencer's  w  Case  2,  the  growth 
had  extended  through  the  peritoneal  covering. 

In  the  cases  reported  by  (Allien  Ub  and  Karakoz  "  each  tubal 
mass  measured  14  cm.  in  diameter,  while  in  Curd's"  case  it 
was  12  cm.  The  specimen  removed  in  Stolz's1'7  case  is  de- 
scribed as  being  .is  large  as  a  fcetal  head.  The  last-mentioned 
specimen  presented  quite  an  unusual  picture,  the  uterine  end 
being  closed  with  carcinoma.  The  outer  portion  of  the  tube 
was  buried  in  the  cul-de-sac  and  was  adherent.  The  fimbriated 
end  was  open. 

As  the  distal  end  of  the  tube  provides  a  way  for  the  im- 
mediate escape  of  carcinoma  cells,  it  is  important  to  note  the 
condition  of  the  abdominal  ostium  when  an  early  case  is  seen 
at  operation.  With  the  increase  in  amount  of  the  tumor,  the 
tube  becomes  filled  with  the  carcinoma,  which  may  par- 
tially or  completely  close  the  abdominal  ostium.  The  ostium 
may  also  be  closed  as  a  result  of  inflammatory  reaction.     With 
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carcinoma  in  the  outer  end  of  a  tube  whose  ampulla  is 
particles  of  the  tumor  ran  very  readily  be  carried  directly  into 
the  peritonea]  cavity.    When  the  end  is  closed  immedial 
stension  i<  prevented,  unless  there  has  been  an 
i«f  the  cells  before  the  end  ha-  become  occluded.    Prom  our  two 

n  at  operation,  there  was  proportionatelj  more  involve- 
ment of  the  peritoneum  than  of  the  lymphatic  glands.    This 

.1-  to  be  expected  inasmuch  as  the  carcinomi 
would  naturally  follow  the  line  of  least  resistance.    The  per- 
itoneal metastases  occur  for  the  most  part  by  direct  implan- 

1 1 1  this  way.  traversing  the  path  followed  in  transmigration 
of  the  ovum,  these  metastatic  i  lodged  in  tin 

site  tube.  Herein  doubtless  lies  the  explanation  of  the  large 
Dumber  <>f  cases  in  whicb  the  growth  is  found  to  be  bilateral. 
From  the  descriptions  of  the  tubes  in  these  cases,  it  would  seem 
that  thf  tumors  were  about  the  same  size  on  each  side  and  there 
is  nothing  to  indicate  which  tube  was  primarily  involved. 
one  is  led  to  believe  that  the  cells  are  dislodged  and 
reimplanted  early  in  the  development  of  the  primary  g 

:  by  v.  Rosthorn  ':  is  a  good  example  of 
implantation  in  the  opposite  tube.    A  carcinomatous  right  tulv 
noved,  but  recurrences  were  noted  in  six  month-.     A 
operation  became  necessary  and  pelvic  metastasi 
found.    A  small  cancerous  nodule  was  present  in  I 

Qlendening"  found  carcinoma  cells  in  the  lumen,  in  the 
subepithelial  tissues  of  the  lining  folds  and  in  the  various 
if  the  tube.    The  sections  were  taken  from  the  different 
•  the  tabes  at  operation  from  patient-  suffering  from 
of  the  stomach. 
A  longitudinal  section  of  a  carcinomatous  tube  shov 
be  filled  with  a  grayish-white  granular  max.    The  tumor  may 
homogeneous  mass  or  in  parts  be  raised  in  papillary  or 
cauliflower-like  growths.     The  central  portion  is  often  rilled 
with  a  serohemorrhagic  or  purulent  fluid.     Area-  of 
throughout  the  tumor  in  advanced  cases. 

ted,  tin'  new  growth  i-  found  as  often  in  the 
-  in  the  left,  and  it  is  interesting  to  note  tl 
which  both  tubes  are  implicated. 

showed  a  bilateral  malignant  involve- 
■    many  of  these  cases  there  was  no  marl 
proportion  in  the  -i/.e  of  the  tumor-. 

the  site,  the  right  side  was  involved  in  1 1  : 
the  left  in  15;  both  -id.-  In  two  cases  thi 

ribed  as  being  unilateral:  in  four  instances  no  n 
implicated. 

rcinoma  of  the  tube,  while  oi   fa 
growth  before  the  symptoms  are  pronounced,  i-  highh 
nut.    The  recurrences  became  evident  soon  after  thi 

ren  in  some  cases  in  which  it  was  thought  that  all  trao  - 
of  the  disease  had  been  removed.    This  is,  of  our-.',  dm 
s  of  the  growth,  metastases  having  been  pn 
the  peritoneal  cavity  and  lymphatic  system  at  the  time 
atioii.    The  recurrences  were  primarily  abdominal  ai 
the  form  of  large  masses  surroundii  _  9  at 


of  the  pelvis;  there  was  also  an  enlargement  of  the  peritoneal 
Implantations  and  retroperitoneal  glands  with  a  consequent 
ascites.  I  n  showing  how  far  removed  metastases  may  be  found. 
Bossinsky's  "  case  is  interesting.    At  then  ration,  a 

nodule  was  noticed  in  the  left  supraclavicular  region,  which 
after  three  months  had    i  an  apple.     It  was 

excised  and  showed  carcinoma.     In  v.   Rosthorn's" 
recurn  n  nal  incision,  while  in  the  second 

case  reported  by  Spencer"1  the  abdominal  incision  Bhowed  a 
new  growth.  Rei  urrenl  carcinoma  has  also  been  noticed  in  the 
uterus,  bladder,  vagina,  liver,  diaphragm,  and  omentum. 

In  the  following  table' the  patient-  had  had  a  recurrence  or 
had  died  from  the  disease  ; 

Dt   \  I  II    OB    Id  I  1  l;i:i  '■■ 

Within  three  months  after  operation LO 

From  the  third  to  sixth  month 11 

From   the  sixth   to  twelfth   month 1'  I 

During  the  second  year   8 

After  the  second  year   ." 

Of  the  132  patients,  only  four  were  well  after  five  years  and 
may  be  counted  as  cured  :    Wiesii  I  liirteen 

years,  Zangemeister's "'  alter  eight,  Benthin's'  and  \ 

■  en.  Five  patients  were  well  after  three  years  and  four 
after  twenty  six  months. 

Symptoms. — The  advanced  ound  when  the  pa- 

tient i-  referred  foi  operatiot  robably  to  be  explained  by 

variation  and  irregularity  in  the  occurrence  of  sympfc 
failure  tn  recognize  those  present  early  in  the  disease.  Unfor- 
tunately the  definite  symptoms  found  in  carcinoma  of  the 
uterus  are  often  lacking  where  the  tube  is  primarily  im- 
plicated. There  are,  however,  certain  point-  associated  with 
this  condition   w  Inch    should    bi  ed   and    nial  ■ 

of  the   uterus  or  adnexa   should   be  suspected   when 
symptoms  are  present.     Most  commonly  associated  with  this 
condition  are  a  watery,  vaginal  discharge,  often  -anion-,  ab- 
dominal pain  and  menstrual  disturbances. 

At  the  onset  of  the  disi  asi   thi   disi  barge,  winch  i-  usually 

the  tir-t  symptom  noted,  may  be  leucorrheal  and  Id l-tihged 

in  character,  appearing  as  a  continuous  copious  flov 
periodic  gushes.     It  may  be  acrid  and  malodoro 

pecial  interest,  inasmuch  as  the  discharge 
had  been  not  iced  for  thirteen  years.     I 

present  during  this  time,  but  probably  made  its  appear- 
ance in  the  yeai  previot  ■  in,  during  which  time  the 
discharge  was  worse.    Thi 

and  fre- 
quently i-  colicky  in  charai  ter.      it  other  tim 
espei  ially  localized  in  oni  ■    ov    r  al  dentinal  qua 

but  radiate-  t..  the  upper  abdomen,  bi 
is  tan  t   and 

out.    The  tumor  maj  •  ictend  nearly  to  the  uml 

the  Bret    I  which  the  patient  complains.     It 

unusual  to  havi  menstrual  disturbam 
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metrorrhagia  or  a  reappearance  of  vaginal  bleeding  after  the 
menopause. 

A  profuse,  blood-tinged  discharge,  abdominal  pain  with  or 
without  an  abdominal  tumor  and  menstrual  disturbances  arc 
the  characteristic  features  of  this  condition. 

Loss  of  weight,  cachexia,  ascites,  painful  urination  and 
defecation  frequently  appear  late  in  the  disease.  When  a 
patient  gives  such  a  history,  though  no  abdominal  tumor  is  to 
be  made  out,  the  presence  of  some  malignant  growth  in  the 
generative  tract  must  lie  considered.  The  uterine  curettings 
will  doubtless  be  negative,  but  a  careful  pelvic  examination 
should  lie  made,  if  necessary  under  anaesthesia,  when  unilateral 
or  bilateral  thickening,  if  not  an  enlargement  or  tumor,  is 
quite  likely  to  be  made  out.  When  a  patient  describes  such 
symptoms  as  have  been  enumerated  and  a  pelvic  tumor  is 
found,  it  is  better  to  attempt  its  complete  removal  through  an 
abdominal  incision  rather  than  empty  its  contents  through  a 
pelvic  puncture.  A  lateral  tumor  suspected  of  being  a  tubal 
carcinoma  should  not  be  emptied  or  examined  by  a  vaginal 
incision.  The  tubal  mass  may  be  in  the  upper  part  of  the 
pelvis  or  behind  the  uterus,  filling  the  cul-de-sac.  On  pal- 
pation, it  will  be  firm,  rounded,  transmitting  a  dough]  or 
fluctuating  sensation.  Many  tumors  have  been  quite  hard  ami 
tense,  so  that  a  diagnosis  of  myoma  uteri  was  justifiable.  In 
some  instances  the  tumor  was  adherent.  In  a  woman  of  mid- 
dle age.  the  presence  of  a  lateral  tumor  with  ascites,  even  of 
short  duration,  should  arouse  a  strong  suspicion  of  malignancy. 
Ascites  does  not,  as  a  rule,  occur  as  early  as  in  ovarian  tumors 
and  probably  is  more  common  in  association  with  the  latter 
growth.  Pelvic  metastatic  nodules  may  be  made  out  on  vaginal 
or  rectal  examination.  It  is  quite  difficult,  often  impossible, 
to  differentiate  this  condition  from  a  malignant  ovarian  tumor, 
especially  if  metastatic  nodules  are  present  on  the  pelvic  peri- 
toneum. Such  a  tumor  should,  however,  be  considered  malig- 
nant. In  making  a  pelvic  puncture,  if  blood-stained,  watery 
fluid  is  obtained  from  a  lateral  tumor,  the  abdomen  should  be 
opened,  a  positive  diagnosis  made  ami  a  complete  operation 
done  if  necessary.  Care  should  be  taken  at  operation  lot  whai 
is  thought  to  be  a  hydro-  or  haematosalpinx  prove  to  lie  a  tube 
containing  a  malignant  growth,  because  if  this  is  ruptured  and 
its  contents  scattered  throughout  the  lower  part  of  the  ab- 
dominal cavity  the  prognosis  becomes  infinitely  worse. 

That  the  possibility  of  the  co-existence  of  tubal  malignancy 
with  an  ovarian  cyst  must  not  be  disregarded  is  shown  by  the 
first  case  of  our  -cries.  Only  after  the  operation  for  the  re- 
moval of  the  cyst  was  the  malignant  tumor  found.  In 
Knauer's"3*  and  Savor's'"'  cases  the  cysts  were  known  to  have 
been  present  for  eighteen  years,  whereas  the  immediate  symp- 
toms bad  oiilv  appeared  within  one  year.  Ovarian  cysts  were 
also  present  in  the  cases  reported  by  Dirner,21  Orthmann,"11 
Menel,"'  Doran,"'''  Cullingworth,"'  Warneck108  and  Wiesinger1" 
(third  ease),    [n  Warneck's  case  the  cyst  was  twisted  twice  on 

its  pedicle. 

The  phases  of  rapidity  of  growth  and  metastasis  an   i 
tant  and  especially  interesting  from  the  clinical  standpoint. 


Nineteen  patients  were  operated  upon  within  four  months 
from  onset  of  symptoms. 

Thirty  were  operated  upon  between  the  fifth  and  eleventh 
months. 

Thirty-four  were  operated  upon  between  the  twelfth  ami  the 
twenty-fourth  months. 

Eight  in  the  third  year. 

Two  in  the  fourth  year. 

As  mentioned  above,  in  one  case  certain  symptoms  were  pres- 
ent thirteen  years,  and  practically  half  of  the  patients  allowed 
at  least  a  year  to  elapse  before  an  operation  was  performed. 
Thus  it  is  seen  that  some  of  the  tumors  are  not  especially  rapid 
in  their  growth.  The  delay  in  seeking  medical  advice  is  prob- 
ably ilue  to  the  fact  that  the  patient  thought  the  symptoms 
were  natural  or  unimportant,  and,  the  part  involved  naturally 
not  permitting  of  inspection,  the  condition  was  disregarded, 
until  the  neoplasm  had  extended  beyond  the  possibility  of  re- 
moval. 

'I'be  meaning  of  these  symptoms  must  be  thoroughly  recog- 
nized by  the  practitioner  and  a  patient  having  such  complaints 
must  lie  submitted  to  a  careful  pelvic  examination  in  order 
that  the  possibility  of  a  uterine  or  tubal  carcinoma  may  be 
excluded.  It  is  of  equal  importance  that  the  laity  should  know 
of  these  symptoms  and  their  meaning,  so  that  women  having 
a  profuse  vaginal  discharge,  leucorrheal  or  blood-tinged,  will 
understand  the  necessity  of  an  early  vaginal  examination.  In 
this  way  many  cases  of  malignant  disease  of  the  uterus  or  tubes 
will  be  detected  while  there  is  still  a  great  probability  of  a 
cure.  When  a  woman  complains  of  the  symptoms  here  de- 
scribed and  the  uterine  curettings  show  no  malignant  change, 
though  nothing  lie  made  out  on  pelvic  examination,  carcinoma 
of  the  tube  or  a  pre-cancerous  lesion  should  be  suspected. 

The  change  in  the  tube  known  as  hydrops  tuba?  profluens, 
or  by  the  old  writers  as  "  dropsy  of  the  tube,"  although  not 
often  seen,  should  be  mentioned  here.  In  this  condition,  the 
fimbriated  extremity  is  closed  and  the  lining  membrane 
secretes  a  colorless,  watery  fluid.  The  hydrosalpinx  may  attain 
to  quite  large  proportions,  and  become  the  size  of  a  child's 
head  or  larger  and  palpable  through  the  abdominal  wall,  before 
the  contained  fluid  comes  away.  After  the  tubal  contents  have 
been  expelled  through  the  uterus  and  vagina,  the  tumor  is  much 
reduced  in  size.  After  refilling,  the  tube  will  again  spon- 
taneously empty  itself.  A  discussion  of  the  condition  of 
hydrops  tuba;  profluens  with  the  enumeration  of  several  cases 
is  contained  in  Edelberg's  "5  article.  In  carcinoma  of  the  tube 
the  discharge  is  also  frequently  intermittent,  which  accounts 
lor  the  association  of  these  two  conditions,  in  fact,  some 
authors  believe  this  form  of  hydrosalpinx  to  be  a  prcliiuinary 
condition  in  the  malignant  tubal  growth. 

Prognosis.  —So  far  as  the  rapidity  of  the  growth,  metastases 
and  recurrence  are  concerned,  carcinoma  of  the  tube  is  quite 
comparable  to  carcinoma  of  the  fundus  uteri.  The  prognosis, 
however,  owing  to  the  advanced  stage  at  operation,  has  been 
anything  but  encouraging.  Only  four  patients  are  known  to 
be  well  after  live  years,  lint  should  these  cases  he  seen  by  the 
gynecologist  in   the  early  months  of  the  symptoms,  the  tope 
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of  a  permanent  cure  should  no!  be  much  less  than  in 
uterine  (Miner  or  malignant  growth  of  other  operable 

■in nt. — In  carcinoma  of  the  rube,  :i  panhysterectomy 
and  a  double  salpingo-oophoreetomy  are  indicated,  ti 
with  ;i  wide  removal  of  the  broad  ligament  on  the  side  involved. 
In  gome  instances,  the  existence  of the  carcinoma  in  the  adnexa 

gnized  until  the  material  was  studied  mi<  i 
rally.     In  several  of  these  cases  the  abdomen  was  reopened  and 
the  complete  operation  performed. 

Where  the  pelvic  glands  are  enlarged  and  can  be  d  - 
mit  without  unduly  prolonging  the  operation,  ii  may  be  of 
material  advantage  tn  remove  them,  if  the  retroperitoneal 
glands  are  not  enlarged.  But  whenever  there  is  a  glandular 
involvement,  as  in  uterine  cancer,  the  growth  has  then  doubt- 
nd  the  hope  of  permanent  cure  by  surgical 
aid.  That  the  enlargement  of  the  glands  is  due  to  inflamma- 
tory origin  is  much  less  probable  ii in  uterine  cancer. 

In  inoperable  eases,  when  the  carcinoma  is  causing  pain 

from  involvement  of  pelvic  structures,  as  much  of  the  mass 

ile  should  be  removed  for  the  sake  of  temporary  relief. 

This  was  done  in  one  of  our  cases.    The  bisection  operation 

nil  to  be  the  most  advantageous  method  of  removal. 

own  by  Poirier,"  the  lymphatics  for  the  tube  and  upper 

portion  of  the  broad  ligament  are  the  same  as  those  for  the 

fundus,  this  area  being  supplied  with  two  sets  of  vessels,  which 

etween  the  folds  of  the  broad  ligament.  The  lymphat- 

■  ■  the  cornu  of  the  uterus  and  a>  they  go  lateralward 

are  situated  to  the  inner  side  of  the  tube.    In  the  infundibulo- 

pelvic  ligament,  they  follow  the  course  of  the  ovarian  vessels 

and  drain  into  the  lumbar  glands  of  the  same  side.    This  set 

-  and  gl Is  are  most  often  involved  in  the  exb 

nf  the  tubal  cancer  through  the  lymphatics.    The  other  lym- 

are  directed  anteriorly,  following  the  round  lig 
and  drain  into  the  external  iliac  and  the  inguinal  glands. 
The  lymphatics  from  the  cervix  and  base  of  the  broad 
_•■  to  the  lateral  wall  of  the  pelvis,  to  the  external  iliac 
anil  h\  mds  and  posteriorly  to  the  lateral  sacral  ami 

ly  a  -mall  numbi  _  uinal  glands 

the  pelvic  and  retroperit( al  glands 

■  •rally  involved. 
tn  the  diaphragm  are  not  uncommon,  hut  in  only 
two  in  ■  iver  nodules  mentioned.    Thi  - 

found  m  Fony6's"  tir-t  case  and  Wiesingi  I  case. 

died   mi   the  -eennd   and    third   da\  . 

■  "ii.  and  the  secondary  growths    i 
Four  nodules  were  found  on  the  upper  sui 
operation  in  our  Case  So.  2.    Tin-  i-  tin-  only 
which  liver  metastases  were  observed  at  operation. 

the  rejmrteil  cases  nf  tubal  carcinoma  was 
rally  completed  when  Doran's"1  second  paper  n 

The  table  in  this  article  completes hundred  casi 

author  had  collected  from  the  literature.     I 

l>nrani  are  readily  obtained  and  In  avoid  repetition  tl 

included  in  them  have  1 n  omitted  from  the  tab 

tiahed.    Only  the  cases  which  are  nut  included  by  him  and 


those  that  have  appeared  since  are  given.  The  cases  of 
Spencer,  Tate,  Leggand  Boxer  are  mentioned  by  Doran. 

The  fourth  case  which  ha-  been  observed  in  The  Johns 
Hopkins  Hospital  was  reported  h\  Schenck.  An  outline  »( 
tin-  case  i-  given  in  the  table  a-  Case  No.  111. 

Demonstrati f  specimens  nf  tubal  carcinoma  are  reported 

by  Aniann.'  Baisch  "  and  Penkert." 

Since  the  article  was  finished  a  detailed  account  nf  Baisch's 
ported  l>\  \.  I.'aahe."'  ha-  Keen  obtained  and  two  cases 

have  1 q  reported.    Baisch's  case  is  as  follows :    Age  11: ■ 

child ;  menses  regular  until  past  three  years,  when  flow  became 
irregular;  was  increased  in  amount  and  lasted  eight  days. 
Flow  has  been  increasing  past  two  years. 

Operation.     Hysterectomy,  double  salpingo  oophorectomy. 

was  an  intraligamentary  ovarian  cyst  mi  the  left  side. 

The  contents  were  evacuated,  and  during  the  removal  <>(  the 

pi  I.  ic  structures  the  carcinomatous  tube  i  left  i  was  ruptured. 

No  metastases  were  found  at  operation. 

Macroscopic  Examination.  -Left  tube,  sausage  shaped  ;  con- 
tains carcinoma.     I.'  tort ie hi-,  hydrosalpinx. 

Microscopii  Primary  carcinoma.  Papillary 
alveolar  form  with  tubo-ovarian  cyst.  Metastases  in  uterus 
ami  ovary.  Eleven  months  later,  sec I  operation  for  re- 
currence in  abdominal  wall,  to  left  of  median  line.  None  in 
peritoneal  cavity.  Tumor,  papillary  alveolar  in  cha 
The  i  linical  findings  in  this  case  are  quite  comparable  to  the 
lit  ion  found  in  i  'ase  I  of  our  serii 

Ih'iitmaiiu."     Patient,  age  5 1  :  menopause  four  years.    Had  a 
blood-tinged,  serous  discharge  for  two  years.    A  curetment  was 
lir-t  done  and  from  the  material  examined  mil  i 
diagnosis  ^i  carcinoma  fundus  uteri  was  made. 

Operation  (Doderlein). —  Hysterectomy,  double  salpingo- 
oophoreetomy.  I'teru-  contains  three  small  subserous  myo- 
mata.  Ovaries  atrophic.  Tubes  are  normal  except  fur  a  tumor 
the  size  of  a  pea  in  the  portion  i<\'  the  right  tube  in  the  myo- 
triii in.  On  section,  tumor  was  yellow  in  color  and  of  butter- 
like consistency. 

Mien  uinatwn. — Tumor  was  a  carcinoma  of  ad- 

enomatous type. 

lerated  on  probably   the  earliest  of  any  of 
ussed. 

Lip-ihit/.'  Nullipara,  age  14.   Menses  were  irregular.  Well 

until year  before  operation,  during  which  time  patient  had 

-even-  pain  in  back  at  menses.     For  about  a  year  patient  had 
abdominal  pain  on  walk 
lion.     II 

Mat  tube  normal.    Outer  part 

of  right  I  ited  and  contains  a  tumor  the 

nut.    Ampul  I  a  small  into 

myoma. 

mtaine  tuber- 
cular inflammatory  tissue,  numerous  papillary  forms  and  car- 
cinoma of  th  In   the  arrangement   of  the 
microscopic  pii  turi  ped  on 
■  of  the  ..Id  tuberculosis. 


310 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[Xo.  ?S4 


TABLE   OP  CASES. 


Description. 

Age. 

Para. 

Menses. 

Symptoms.          Tube. 

Operator  and 
Operation. 

Fimbriated 
end. 

Metastases 
at  operation. 

Recurrence. 

Author. 

Macroscopic.                Microscopic 

1.  Roche. 

44 

2 

Regular. 

Metrorrhagia  Left.     (Boursier) 

Large  tubal  tumors 

C  ar  cinoma 

assoc.  with 

Hysterom y  o - 

cystic  and  brownish 

a  1x1  om  i  n  a  1 

mectomy. 

red    in   color.    Wal 

pain. 

(Bisection) 
Double  salpingo 
oophorectomy. 

thin  and  tense.  Left 
size  of  small  orange 

2.  Dandelski. 

64 

1 

Regular. 

Pain  in    right  Right 

11  y  s  t  cvectomy 

Left,  closed. 

Left,  tumor  is  inoutei 

Adeno-c  a  r  - 

Well,    six 

1  abor- 

Menopause 

side    of  ab -j  and 

Double  salpingo 

Right,  ad- 

third of  tube  and  is 

cinoma. 

months 

tion. 

at  48. 

dornen    and    left, 
sacro-iliac  re- 
gion. 

oophorectomy. 

herent    in 
pelvis. 

size    of   dove's    egg 
Right,   while   cauli- 
flower-like mass. 

later. 

3.  Sehenck. 

53 

4 

Menopause 

Pain  in   lower  Left. 

Left    salpingo- 

None. 

Tube  rilled  with  new 

Adeno-c  a  r- 

Well,   3   yrs 

at  50. 

a  b  d  o  m  en     2 
yrs.,     assoc. 

oiiphorectomj . 

growth.     Distal  end    cinoma. 
dilated. 

later. 

w  i  th    thi  n. 

blood-stain'd, 

offensive  dis- 

charge. 

4.  Kundrat. 

47 

1  abor- 

Regular. 

Abdominal  Right. 

(Wertheim) 

Filled     with 

Middle     and     outer 

Papillary 

tion. 

Menorrhagia 
past  2  yrs. 

tumor   4   yrs. 
Rapid     i  n  - 

Hys  terectomy. 
Double  salpingo- 

carcinoma. 

parts  filled  with  new- 
growth.   Abdominal 

carcinoma. 

crease  past   2                 oophorectomy. 

end    communicates 

mos. 

with  ovarian  cyst. 

5.  Benthin. 

40 

1 

Regular. 

Menstrual  Right,  i  Pf  annenstiel  ?) 

Close. 1. 

None. 

Tube  is  retort-shaped 

Papil  1  a  ry  Well,    after 

rl  o  iv    foul- 

I.    Right    sal- 

and     filled     with    a 

alveolar     seven  years 

smelling  past 

pmjM- oophorec- 

brownish,   cauli- 

carcinoma. 

year.  Abdoin- 

tomy. 

flower-like  mass. 

inal     pain               II.    Hysteree- 

six  months. 

tomy.    Left  sal- 
pingo-oophorec- 
tomy. 

6.  Rossinsky. 

44 

3 

Regular. 

A  bd  o  m  i  n  a  1  Left. 

iv.  Herff) 

Atresic,    ad- 

Left  su- 

Tube pea  r-sh  aped. 

Carcinoma 

Supniciavie 

2  abor- 

pain. 

Left  sa  1  p  ingo- 

herent  to 

pra-  cla- 

cystic      Killed  with 

c  y  1  i  n  d  r  o  - 

ular  nodul. 

tions. 

oophorectomy. 

ovary. 

v  i  c  u  1  a  r 
gland  pal- 
pable. 

papillary  growth. 

ce  !!ul  are. 

in  :l  in os 
size  oi 
an  a p pie 
Excised 

showed 
carcinoma. 

7.  Cullen. 

46 

1  mis- 

Regular until 

C  r  am  p  -like  Right 

1  Kelly  I 

Right     filled 

Right  tube  distended 

Adeno-  c  a  r  - 

After  3  yrs. 

carri- 

last   3    mos. 

pain  in  R.  I.    and 

ll>  sterectomy. 

with   n e  w 

and  sausage-shaped, 

cinoma. 

age. 

since  w  li  e  n 
p  r  o  f  u  s  e. 
Past  yr.  pro- 
fuse,  leucor- 
r  h  e  a  1    d  i  s- 
charge  assoc. 
with   blood 
and    some 

F.  2  vis.,  left 
side    1    yr. 
Radiates    to 
legs. 

left. 

(Bisection) 
Double  salpingo- 
onphorectomy. 

growth. 

14x12x10  cm.  Left 
dilated     to     4     cm., 
contains  new  growth 
in  middle  portion. 

odor. 

8.   Spencer. 

64 

.Multi- 

Regular. 

Greenish  Left. 

Hysterectomy. 

Closed. 

Growth   in 

Outer    part    of    tube 

Carcinoma. 

Died    third 

para. 

Menopause 

offensive  dis- 

Double salpinao- 

u  p   per 

distended    and   con- 

d a  y    aftci 

at  48. 

charge. 

oiiphoiectomy. 

p  o  r  t  i  o  n 
of  vagina. 

tains    a    warty-like 
grow  th.   the  size  of 
e  pig 's  egg. 

ope  ratio* 

9.  Spencer. 

3.-. 

0 

Irregular  and 

Ab  d  om  i  n  a  1  Left. 

Left    salpingo- Closed. 

1  ntestinal. 

Distended  and  tilled 

Carcinoma. 

Abdom  i  n  a 

profuse. 

t  u  m  or    1^ 
mos.,  pa  i  n  4 
mos. 

oophorectomy. 

with  a  whitish,  brit- 
tle growth. 

and  in  inci 
sion.  Died 
after    1    yr 

10.  Spencer. 

58 

1 

Regular. 

Enlargement  Left. 

I.  Left  salpingo- 

Open. 

None. 

Tube    forms    o  u  t  e  r 

Papilla  r  y 

1  months. 

3  abor- 

Menopause 

of    abdomen, 

oiipli  orectomy 

wall     of    yellowish- 

carcinoma . 

tions. 

at  48. 

pain. 

(marked  ascites). 

white     carcinoma- 

II.   3  mos.   later 

tous  mass. 

(Exploratory 

laparotomy). 

i  r,  r.»i  t.| 
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Author.  k| 


Swil[ltlMll>. 


3 


:  1  ii 


Menopause 

..t   18. 


ind  Fimbri  ii 

end. 


i.J  1 


.•nurd.  »-  1 


iv.    ::i  ii 


! 


1 


17 


Yellowish 
blood-ti  nged 
discharge.    2 
y  r  >. 
with    pelvic 

pain. 


Regular  until  Metrorrhagia  Right 
past  is  mo-.,  for  :>  mos.  and 
since  n  h  e  n  assoc,  »  ith  left. 
ilou  ha-  been    pain  i  n  back 

-cant.  a  nii    hi  i'  a. 

Loss     of 
weight. 


A  bd  o  in  i  n  a  I  Right 
p  a  i  n    a  n  .1     a  r  i  ■  1 

blood-stained    left. 

(I    i    -  I'    )l    .1 

•J  years. 


Regular. 
Menopaug 

at  51. 


Regular.  Violent,  radia- 

Amenorrhea    t  ing  abdom- 

0  mos.  inal    pa  i  n   :> 

ii-. 


left. 


Bl [-stained,  Right 

x\  a  te  ry  ilis-  and 
charge  for  6 
in  I,  -.  w  a  - 
fetid  and  pur- 
ulent.Cramp 
like  pains  3 
weeks. 


Left. 


B  i  I  a  1 1 
pingei 


Double  • 
oiipborec  i  omy. 
Appendii  tomy. 


Somewhat     tortuous  Adcno  car-  Well, 27  mos. 
and    cavi tj     Riled    cinoma.  later, 

with   Boft   i  i 


Omental.  Right  tube  tortuous,  Columnar  Lcfthospital 
wall  contains  celled  car  on 23rd day. 
plaques  "I  grow  th.  c  i  n  oma  o  I 
Left  distended  and 
tains 

L'lOU  til. 


both    tubes. 
Mctast  ases 

titnin 

and    right 

bvan  . 


Double  -:i :  lingo-  Left,  elosi 
Oophorectomy.     I:  i  u  1 1  t     ii > ,t 
made  out. 


Le  i  i.    tubo-ovarian  Pn  p  ill  a  r)  W  ell,    1  n 
•  \  -t .     Both    tubes    carcinoma,     mos. 

a  n  .1    filled  at  ion. 

with   ye  llov 

.  arcinoma 
ton-  m 


Hysterectomy.Left,  closed. Omental  Left,   thickened    and  Pap  i  I  la ry  Well,    1 

Double  sj     ingo-    Right,  com     and    per-    filled   with   brown    alveol  D 

ctoray.      municates    itoneal.       tumoi  mas  cinoma.     6  mos. 

with     tuho-  i  iiiiir 

ovarian  p  a  it     filled     w  i  t  Ii 

1 1  iable  I  uiiMn   mass. 


Double 
oiiphoi  ei  i  omy. 


I  ii  ii  1  t  ra-  l.ii't  till"'  enlarged 
t  i  ..  n  q  f  ami  filled  i  itli  new 
r  ••  c  t  a  1    grow  lb.    H 

pel  it..       inal    -:/.•.     So 

neum.  vegetal  ions  on  outei 

-hi  face. 


Regular.  Whitish  dis-  Right.  I.  R 

Pre-  ei  I  omy. 

menstrual  II.  Il\  uteri    tomj 

pain.  Profuse  left    Balpingec- 

iiicn-i-.  tomy. 

....  For    1    year       '•       Flystereetom  y. 

cramp-like  »my. 

a  bdo  in  inal 

pain  followed 

by    lil ly, 

watery    dis 

.■li. i  : 

liar.        i:  ••  p  e  a  t  e  d  Right.  I.  ' 


No,,,.. 


hemorrhages. 


ctoim 

II.  p. 1 1  i      i  left 
'  nmy; 

■ 


at    II. 


Bl It  mged  Left,     i  ;  illetl  »  i  t  I 


ird.  ;  46  '.         Regular 


aratei 

•  13  yrs. 
Worse    past 

j  i   a  r.    I  n 

•  d     on 

voiding. 

ii  -  .  . 
»   a   I  ••  r  y  . 

Slightl)       |-il 

i  n  I.  n  i    ,|  i  - 


friable 
cinoma. 


thickened  injCyli  ndc  r  -  Well, 
middle  p  o  rtion  .  i  elled  car  aft 
Left,  thickened.  cinoma,  tion. 


Tube  filled  with 
cinoma. 


ml.... 


I  uhe    distended,    >■ 

di\  i  d  u  a  I 


I  in 

in  mi- 
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Description. 

Age. 

Para. 

Menses. 

Fimbriated 

Metastases 

Author. 

luoe-             Operation. 

Macroscopic.                 Microscopic. 

21.  Fonyo. 

50 

2 

Regular,  pro- 

Thin,   watery 

Plight 

Double  salpingo 

One  nodule 

Tubes    enlarged    and  Papillary 

Died    2nd 

1  abor- 

fuse  How 

blood-tinged 

and 

oophorectomy. 

on   upper 

filled    with    solid 

carcinoma . 

day.  Peri- 

tion. 

Menopause 
at  48. 

discharge  foi 
2  yrs.  Abdom- 
inal tumor. 

left. 

surface  of 
liver  (au- 
topsy) . 

white    tumor.     Ii 
part  cystic  degener 
ation. 

tomtis. 

22.  Fonyo. 

56 

3 

Menopause 
at  51. 

A  b  d  o  in  i  n  a  1 
tumor    with 
pain     3    yrs 
Thin,    odor- 
1  e  s  s     d  i  s  - 
charge  one  yr 

Right 

Right  salpingo 
oophorectomy. 

None. 

Tube    enlarged    and  Papillary 
filled    with     tumor,    alveolai 
which  for  the  most    carcinoma, 
part  is  dark  yellow, 
in  color. 

Well,  after  3 

yrs. 

23.  Karakoz. 

55 

2 

Regular. 
Menopause 

Profuse    vag- 
inal   d  i  s  - 

Left. 

(Schirsehow) 
Left  sal  pi  ngo- 

Free. 

Tube  sausage-shaped.  Pa  p  i  1  1  a  r  y 
dis tended.  14  cm.    carcinoma. 

at  50. 

charge.    Re- 
tention   of 
urine. 

odphoreetomy. 

dia.   in  middle  por- 
tion, cystic. 

24.  Bertino. 

4S 

1 

Regular. 
Menopause 
at  46. 

Profuse   white 
discharge. 
Small    in 
a m  o unt  at 
first.  Abdom- 
inal   enlarge- 
ment.    Gen- 
eral   weak- 
ness. 

Right. 

(Resinelli) 
Right  salpingo- 
odphorectomy. 

Tube    very    much  di- 
lated.   New   growth 
attached    to    ba  se 
of  tube.  Ovary  free 

Pa  pillary 

carcinoma. 

25.  Wiesinger. 

56 

1 

Menopause 
at  51. 

Abdominal 
t  u  m  o  r    and 
pain  3  years. 
Blood  y  , 
watery,  odor- 
1  e  s  s    d  i  s  - 
e   h  a  r  g  e  . 
Severe  pain. 

Right. 

(Dirner) 
Right   salpingo- 
odphorectomy. 

Tube  5  em.  in  dia.  in 
middle    portion. 
Nodules     on     outer 
surface.    Tube  lilled 
with    yellowish    tu 
mor,    a    few   points 
showing    coagula- 
tion necrosis. 

Pa  p  i  1  1  a  r  y 
carcinoma. 

Well,  13  yrs. 

26.  Wiesinger. 

50 

2 

Profuse    and 

Water v    flow 

Right. 

Right  salpingo- 

Open. 

( i  me  ntal 

Tube    thickened  and 

Papil  1  ar  v 

Died  3d  day. 

1  abor- 

painful for  2 

after  periods. 

oophorectomy. 

a  n  d  i  n- 

distended.     Some 

carcinoma. 

Sepsis. 

tion. 

years. 

Has    noticed 
a  tumor  2  yrs. 

testinal. 
D     i    a    - 
p  h  r  a  g  m 
and    liver 
(autopsy). 

areas    of    degenera- 
tion.    Tube    filled 
« ith  carcinomatous 
mass.    Small  spaces 
filled    with    blood. 

27.  Wiesinger. 

40 

0 

Amenorrhea 

Sick    10    mos. 

Right 

Double  salpingo- 

Closed. 

Right,    retort-shaped 

Papillary 

Well,  3  vrs. 

2   mos.:  pre- 

Metrorrhagia 

and 

odphoreetomv. 

and   lilled  with  car- 

carcinoma. 

later. 

viously    pro- 

3  weeks    be- 

left. 

cinoma.    Unilocular 

fuse    flow     .) 

fore    opera- 

ovarian  cyst.     Left 

mos.  Stopp'd 

tion.  Pain  in 

tube  dilated. 

by  c  u  rette- 

back. 

ment. 

28.  Koenig. 

No 

history. 

Left. 

Hysterectomy. 
Double  salpingo- 
oophorectomy. 

P  e  1  v  i  c, 
peritone- 
al. 

Left  tube  semi-cystic, 
14x10  cm.  adherent. 
Right    hydrosalpin. 
Papillary    growth 
over  uterus  and  ad 
ncxa. 

Carcinoma, 
(examined 
by    Prof. 
Askanazy) . 

1  year.  Ex- 
ploratory 
laparotomy. 

29.  Boxer. 

No 

history. 

Roth    dilated    and 
filled     w  ith     n  e  w 
g  row  t  h  ;    ret  ort- 
shaped.    Bilateral 
ovarian  cj  sts. 

Carcinoma. 
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Primary  carcinoma  of  the  tube,  while  not 
i,  i-  not  as  rare  as  has  been  supposed,  and  its 
bility  must  be  considered  when  a  tumor  lateral  to  the  uterus 

nt.    There  have  been  four  such  cases  in  the  Gym 
cal  Department  of  The  Johns  Hopkins  Hospital. 

ite  symptoms  are  not  regularly  associated  with  the 
tumor,  hut  one  or  more  of  the  following  are  usually  present: 
a  watery,  often  blood-tinged,  vaginal  discharge;  abdominal 
pain  and  induration  on  one  side  of  the  uterus:  often  a  tumor 
-  nt.  The  discharge  may  be  intermittent  in  character. 
Each  tube  i-  involved  an  equal  number  of  times  by  the  growth, 
while  in  about  28  per  cent  of  the  cases  both  tubes  are  involved. 
If  the  condition  i-  still  confined  to  the  tube  a  complete 
operation     (hysterectomy,     double     salpingo-oophon 

should  In'  d :  otherwise  only  palliative  measures  can  be 

ed.     A  careful  macroscopic  examination   (and  micro- 

-        .1    -hould    lie   made   before   the   abdomen    is 

\  tubal  tumor  removed.     In  -nine  cases  the  com- 
: ■••ration  was  dune  at  a  second  laparotomy  after  the 
nature  of  the  growth  was  discovered. 

A  microscopic  examination  should  be  made  of  a  serohemor- 
Buid  obtained  from  a  lateral  tumor  by  pelvic  puncture. 
a  tumor  should  be  considered  malignant  until  proven 
otheri 

Primary  carcinoma  of  the  tube  may  be  present  in     ■ 
tion  with  an  ovarian  cyst. 

The  tumor  i-  of  a  high  grade  of  malignancy.     At  o 

-  ow  growth,  but  recurrence  is  soon  noted  after 
on.     I  n  most  cases  the  condition  has 
for  permanent   relief  when  surgical  aid  was  - 
Only    f(  -    are    know  ell    five    year-    alter 

I  the  patients  of  the  cas  orted  was  colored.* 

No    t — Gyn.   No.    11471.     E.  B.,  white,  married,  aged  5S. 

i.er  11.  1904 
in  cyst  (unilocular),  left  side;  carcinoma  of 

"iny   (left), 
i  umor  in  stomach. 

healthy.      Menstruation   normal.      Men 

four  years  ago.     Married   twenty-three  years:    one  child 

ilia  birth.    No  miscarriages     No 

notii  ni  a  tumor  in  the  lower  part  ol 

months  ago.     Since  tlun   it   has  been   growing 
gradually,     l  .  ,|  wjtn  ,|,, 

Qt   has  grown  thinn 

weakened.     Suffers  much   from 
alar.    Voids  frequently,  b  i 
out  discomfort. 

umination—  Mucous   membranes,  good 

I. uncs  and  heart  negative.     Abdomen  much 
girth.     Flat 

(ton.— (Dr.    .1     A.    Sampson.)     When    the   abdomi 

•No  note  eoi  .olor  of  the  patients  was  madi 

•  d.  but  I  do  not  recall  anj  patient  other 
than  white  being  recorded. 


opened  through  a  median  line  incision,  a  considerable  amount  of 
free  fluid  escaped.  A  large  intraliganientary  ovarian  cyst  was 
found  on  the  left  side.  It  was  very  adherent.  The  cyst  was  punc- 
tured and  the  contents  were  evacuated.  The  left  tube  and  ovarian 
re  removed.  The  uterus  was  normal.  Convalescence  was 
uneventful. 

lfocroj  iption. — The  specimen  consists  of  the  wall  of 

an  ovarian  cyst,  with  the  tube  attached.  The  cyst  is  approxi- 
mately the  size  of  a  child's  head,  measuring  15  cm.  in  diameter. 
The  outer  wall  is  rough:  in  places  a  few  adhesions  are  atl 
At  the  base  of  the  tube  and  parallel  to  it  is  an  indistinct  line 
of  demarcation,  where  the  peritoneum  was  cut  to  effect  the  re- 
moval of  the  tumor. 

The  tube  is  attached  to  the  upper  portion  of  the  cyst  and 
measures  15  cm.  in  length;  it  is  slightly  distended  throughout 
the  distal  half,  in  which  part  it  has  a  semi  elastic  feel.  The  fim- 
briated end  is  closed  and  no  communication  between  the  tube  and 
cyst  cavity  is  to  be  made  out.  The  ampullar  portion  is  L'  cm.  in 
diameter  and  on  section  is  seen  to  he  tilled  with  a  grayish,  gran 
nlar  material  which  has  a  vegetative  appearance.  Tie-  growth  is 
attached  to  the  lower  half  of  the  inner  surface  of  the  tube  The 
tube  wall  measures  2  mm.  in  thickness.  The  cyst  is  unilocular 
and  is  lined  with  a  serous-like  membrane  which  strips  off  readily. 
No  metastatic  nodules  are  seen  on  the  inner  or  outer  BUI 
the  cyst.     The  cyst  wall  is  1  cm.  in  thickness. 

Aficroscopii  Examination. —  I'nder  the  low  power,  the  tumor  is 
seen  to  be  attached  to  the  lower  pari  of  the  tube  No  folds  are 
seen  in  the  upper  part  of  the  tube,  but  the  epithelium  is  intact 
Springing  from  the  base  of  the  tube  are  pedunculated  carcinoma- 
tous  mac  [TOWth   is   papillary. 

I'nder  the  higher  power,  numerous  papilla1,  or  tree-like  forms. 
0  swei  ping  into  the  lumen  from  the  base.  As  seen  from 
the  microphotograph,  the  middle  part  is  quite  large  and  from  it 
run  long  strands  of  connective  tissue  to  the  tips  of  the  terminal 
processes.  The  epithelial  cells  in  these  processes  are,  for  the  moat 
part,  small  columnar  with  an  irregular  ovoid  nucleus.  The  cells 
are  arranged  in  single  and  double  rows.  Karyokinetic  tigures  are 
There  is  considerable  round-cell  infiltration  about  the  base 
of  the  tumor. 

The  wall  of  the  tube  is  of  normal  thickness,  and  lure  and  there 
the  upper  portion  of  the  muscularls  is  seen  to  he  Infiltrated  by  the 
tumor. 

The  daughter  gave  the  followln  at  hlstorj  concerning 

her  mother: 

Vfter   leavii  e  hospital   in    1904   patient    was   in   qu 

health  tor  two  years,  having  at 

pain.      \ 

slant  ai 

sympioms  gradually  Increased,  bo  that  during  the  last  four  months 

of  tie    patient's  lift 

appeared  behind  I  he  left  ear  during 

time  and   no 
bj mptoms  to  nidi,  atl  bowel. 

■d  April  22 

Casi    No    II      Oyn    No    18859       \    s  „  bla- 
Admltted   Noi  ember   i  -'  1912. 

Diagnosii     Chronii 
of  left  tube     Myomal 

urmai  ion. 
Past  i 


n  i 
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during  this  time  has  been  more  profuse  and  very  painful.  Last 
period,  November  12;  the  two  previous,  October  13  and  September 
21.  The  flow  now  lasts  for  four  days  instead  of  eight  before  the 
present  illness.  Harried  twenty-seven  years.  Seven  children, 
the  oldest  25,  the  youngest  13.  One  miscarriage  at  29.  Profuse 
leucorrhoea  during  the  past  year. 

Present  Illness. — For  two  months  the  patient  has  been  having 
sharp,  lancinating  pains  in  the  lower  abdomen,  localized  more  in 
the  left  lower  quadrant,  occasionally  radiating  to  the  pelvis.  The 
pains  have  become  more  severe  during  the  past  month.  Micturi- 
tion has  been  painful  for  the  past  four  weeks,  associated  with 
increased  frequency,  the  patient  voiding  at  times  every  five 
minutes.  Pollakiuria  worse  at  night.  The  bowels  are  constipated. 
No  nausea,  vomiting,  or  elevation  of  temperature.  The  patient 
has  lost  20  pounds  in  the  last  tw-o  months. 

Physical  Examination. — The  patient  is  a  moderately  well-nour- 
ished negress.  Mucous  membranes,  fair  color.  Cervical,  axillary 
and  inguinal  glands  readily  palpable.  Heart,  normal.  Numerous 
fine  rales  heard  throughout  the  bases  of  the  lungs.  Abdomen, 
symmetrical.  Respiratory  movements,  normal.  Wall,  pendulous. 
The  patient  complains  of  pain  wiien  slight  pressure  is  made  over 
the  lower  half  of  abdomen,  especially  in  the  left  quadrant.  Xo 
masses  are  made  out.   Liver  dullness  normal.   Spleen  not  felt. 

Pelvic  Examination. — There  is  a  slight  bloody  discharge  from 
the  vagina.  The  cervix  is  lacerated.  The  fundus  is  enlarged  to 
about  twice  the  normal  size;  movements  limited.  A  hard  nodular 
mass,  approximately  S  cm.  in  diameter,  is  felt  attached  to  the 
fundus.  The  left  tube  and  ovary  cannot  be  differentiated  in  an 
inflammatory  mass  the  size  of  one's  fist  and  there  are  nodular 
masses  felt  throughout  the  pelvis.  The  right  tube  and  ovary  are 
slightly  adherent.  There  is  a  great  deal  of  tenderness  in  the 
fornices.    Hemoglobin,  65  per  cent. 

Diagnosis. — Myoma  uteri,  chronic  pelvic  inflammatory  disease. 

Operation  (Dr.  C.  W.  Vest). — The  abdomen  was  opened  through 
a  mid-line  incision.  The  omentum  was  studded  with  pearly  white 
nodules,  varying  in  size  from  2  mm.  to  2  cm.  in  diameter.  When 
the  pelvis  was  exposed,  the  fundus  with  the  left  tube  and  ovary 
was  bound  up  in  a  dense  covering  of  adhesions.  The  right  tube 
and  ovary  were  slightly  adherent.  There  was  an  interstitial 
myoma,  8  cm.  in  diameter,  in  the  fundus.  The  adhesions  about 
the  left  tube  and  ovary  were  released  and  these  structures  were 
delivered  into  the  incision.  The  tube  was  markedly  dilated.  The 
fimbriated  extremity  was  open;  out  of  it  projected  a  portion  of 
the  carcinomatous  mass.  The  uterus  and  adnexa  were  removed 
by  supravaginal  hysterectomy.  In  order  to  obtain  more  room  and 
facilitate  the  removal  of  the  mass  in  the  left  half  of  the  pelvis, 
the  bisection  operation  was  done,  the  right  half  of  the  uterus  with 
the  corresponding  tube  and  ovary  being  removed  first.  Had  the 
growth  been  confined  to  the  tube  the  uterus  and  adnexU  would 
have  been  removed  together.  The  adherent  tumor  mass  was  taken 
out  to  give  temporary  relief  from  the  severe  pelvic  pain.  The 
liver  was  normal  in  size,  but  four  metastatic  nodules,  the  largest 
of  which  was  approximately  3  cm.  in  diameter,  were  made  out  on 
its  convex  surface.  The  patient  left  the  hospital  on  the  22d  day 
in  good  condition. 

Six  weeks  later  she  had  symptoms  of  recurrence.  There  was 
no  further  enlargement  of  the  cervical,  axillary  or  inguinal 
glands.     She  died  May  17.  1913. 

Macros  opic  Description. — The  specimen  consists  of  the  uterus 
and  adnexa.  The  uterus  has  been  removed  by  bisection  (supra- 
vaginal). 

To  each  half  of  the  uterus  is  attached  the  corresponding  tube 
and  ovary.  The  left  half  of  the  uterus  measures  7  cm.  in  length. 
Its  peritoneal  covering  is  smooth  over  the  anterior  surface  and 
fundus,  but  posteriorly  is  covered  with  dense,  fibrous,  shaggy 
adhesions.  An  interstitial  myoma  in  the  posterior  portion  of  the 
uterus  has  been  divided  in  the  operation,  the  smaller  part  being 
attached  to  the  left  uterine  half.  The  myoma  is  firm  and  has  the 
usual  characteristic  appearance.     The  uterine  wall   is  otherwise 


normal.  It  is  2  cm.  in  thickness.  The  uterine  cavity  measures 
5  cm.  in  length.     The  endometrium  is  normal  in  appearance. 

The  left  tube  is  markedly  distended  and  rounded  throughout 
the  middle  and  outer  parts.  The  fimbriated  extremity  is  closed. 
It  measures  13  cm.  in  length;  3  cm.  in  diameter  in  its  middle  por- 
tion, and  4  cm.  at  the  fimbriated  extremity.  The  peritoneal  cover- 
ing is  fairly  smooth  over  the  inner  half  of  the  tube,  the  outer 
half,  together  with  the  inner  side,  being  covered  with  coarse 
fibrous  shreds. 

Upon  section,  the  lumen  of  the  tube  from  within  2%  cm.  of 
the  uterine  cornu  to  the  fimbriated  extremity  is  filled  with  a 
spongy,  granular,  branching  growth  which  has  a  gTayish-white 
appearance  and  is  uniformly  attached  to  the  lining  membrane  of 
the  tube.  The  musculature  of  the  tube  is  intact  and  is  hypertro- 
phied.  At  no  place  is  the  growth  seen  to  penetrate  as  deep  as  the 
outer  portion  of  this  part  of  the  tube  wall.  Throughout  the  por- 
tion of  the  tube  which  contains  the  carcinoma  the  wall  beyond 
the  base  of  the  growth  varies  in  thickness  from  6  to  9  mm.  The 
uterine  end  of  the  tube  beyond  the  growth  is  normal.  It  meas- 
ures 7M>  cm.  in  length;  is  free  from  adhesions  and  the  fimbriated 
extremity  is  open.  On  section  ine  lumen  is  normal.  Excepting 
for  a  small  Graafian  follicle  cyst  at  the  inner  pole,  the  right  ovary 
is  normal.  At  the  hilum  between  the  ovary'  and  tube,  two  small 
nodules,  each  the  size  of  a  pea,  are  implanted  on  the  peritoneum. 
These  nodules  are  firm  and  their  cut  section  has  a  pearly-white 
appearance. 

Accompanying  the  specimen  is  a  portion  of  the  omentum, 
measuring  7  x  5  x  1%  cm.  and  of  leather-like  consistence  through- 
out. Upon  section,  it  is  seen  to  be  almost  a  solid  mass  of  car- 
cinoma. 

Microscopic  Examination. — Under  the  low  power,  the  inner  wall 
of  the  tube  is  seen  to  be  the  origin  of  an  irregular,  branching 
growth. 

The  musculature  is  thickened.  Scattered  throughout  the  speci- 
men, a  few  places  are  seen  where  there  is  a  beginning  invasion  of 
the  muscle  layer  immediately  below  the  margin  of  the  growth. 

The  lumen  is  partially  filled  with  tumor  mass  and  detritus. 

The  higher  power  gives  the  papillary  forms  arising  perpendic- 
ularly from  the  tube  wall.     Many  have  typical  cone  tree  shape. 

The  stroma  is  similar  to  that  already  described.  The  epithelial 
cells  of  the  branching  processes,  while  of  columnar  shape,  are 
slightly  smaller  than  those  of  the  other  two  cases,  as  are  their 
nuclei,  and  are  more  closely  arranged.  For  the  most  part  they 
are  arranged  in  a  single  layer. 

The  muscular  layer  is  seen  to  be  invaded  by  the  growth  in  dif- 
ferent places.  There  is  marked  round  cell  infiltration,  especially 
in  the  muscle  layer. 

The  same  typical  arrangement  is  to  be  seen  in  the  omental 
metastases  as  is  shown  in  the  microphotograph.  Between  the  end 
of  the  branching  processes,  masses  of  carcinomatous  cells  and 
detritus  are  found.  The  same  picture  is  seeD  in  the  nodules  in  the 
right  broad  ligament. 

The  endometrium,  myometrium,  right  tube  and  both  ovaries  are 
normal. 

Case  No.  III. — Gyn.  No.  19/170.  A.  F.,  white,  married,  aged  47. 
Admitted  March   21,  1913;    discharged  April  7,  1913. 

Diagnosis. — Carcinoma  of  left  tube.  General  peritoneal  car- 
cinosis. 

Operation. — Left  salpingectomy. 

Complaint. — General  weakness.     Swelling  of  the  abdomen. 

Fa milii  History. — Negative. 

Past  History. — The  general  health  has  always  been  good.  Men- 
ses began  at  thirteen;  regular  every  four  weeks;  duration,  seven 
days;  moderate  flow.  No  pain  nor  intermenstrual  bleeding.  No 
leucorrhoea.  Last  period,  January,  1913;  previous  one,  December. 
1912.  The  periods  have'been  getting  more  scant  in  the  past  year. 
Married  twenty-three  years.    No  children.     No  miscarriages. 

Present  Illness. — About  seven  months  before  admission,  patient 
noticed  a  fullness  in  the  abdomen.     The  swelling  has  gradually 
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d  until  now  the  abdomen  is  quite  symmetrically  distended 
and   prominent.     Three  months   before  admission   she  began   to 
complain  of  general  weakness  and  loss  of  weight.     Four  weeks 
began  to  have  quite  severe  pains  throughout  the  al 

iciated  with  vomiting,  slight  elevation  of  tempera- 
ture and  chilly  sensations.  This  condition  persisted  for  over  a 
en  Bhe  came  under  the  care  of  Dr.  John  Folk  of  Bridge- 
port, W.  Va..  by  whom  she  was  brought  to  the  hospital.  The 
general  weakness  is  becoming  more  marked.  The  bowels  have 
mstipated  for  the  past  four  months.  No  bladder  symptoms 
nor  metrorrhagia. 

ramination. — The  patient  is  a  fairly  well-nourished 
woman.    Mucous  membranes,  slightly  pale.    Heart,  normal.    The 
sion   note   is   tlat   below   the  sixth  dorsal  spine,   extending 
around  to  the  left  anterior  axillary  line  to  the  fourth  inti 

.ii li  sounds  in  this  area  are  of  a  blowing  broncho-vesicular 

d  are  accompanied  by  a  few  line  rales.    The  lungs  other 

IT.     The  abdomen   is  full  and   rounded  and   there   is 

rable  bulging  of  the  Hanks.    Respiratory  movements  lim- 

tenderness.     In  the  left  lower  quadrant, 

an  irregular  nodular  tumor,  approximately  the  size  of  one's  list. 

ran  be  felt.    Definite  ballottement  is  obtained.    Definite  movable 

is  made  out      Liver  dullness,  normal.     Spleen  not  felt. 

leal  and  inguinal  glands  are  palpable. 

(nation. — The  outlet  is  marital.     The  cervix  is  low 
In  the  vault  and  elongated:    normal   in  outline.     The  fundus   is 
d  to  one-half  again  the  normal  size  and  is  immovable.    To 
of  the  fundus  a  tumor  approximately  1 1  cm.  in  diameter 
is  made  out.     The  tumor   is  pedunculated   and   attached   to   the 
cornu.     It   is  quite  tense  and   irregular  in   outline.     The 
innot  be  differentiated.    The  right  tube  and  ovary  are  ad- 
rior  surface  of  the  broad  ligament. 
•  il  Examination-  Negative.    Hemoglobin,  To  per  i 
Ian  carcinoma.    Ascites. 
lion    i  Or.   i"    \v.   Vest).— March   22.     The  abdomen   was 
through  a  median  line  InclBlon  and  approximator]  1600  cc 
of  clear  yellowish  Quid   wi  d.     The  latter  part   of  the 

dull  brown isii  color.    ( in  exploration  of  the  pelvis  the 

left  tube  and  ovary  were  found  to  be  adherent  in  an  enlarged  mass 

about  12  cm.  in  length.    The  fimbriated  end  was  closed,  bul  upon 

■"•light    i  the  tube  tiere  was  an   immediate  esca] I 

from  the  distal  end.     The  right   ovary   was 
vary  was  adherent  to  the  outer  portion  of  the 

normal  in  size  and  outline.     The  fundus,  right  tube 

■  Ij  bound  down  by  adhesions  and  pi  i 
-lit  tube  was  slightly  enlarged  and  its  fimbri- 

There  were  perlti al  i  i  hrough- 

oul  ,h'  ntum  and  to  the  lower  loops  of  the  small  In- 

liver  was  normal. 

lefl  the  ward  on  I  day.    The 

was  well  heabd      There  was  al  this  time  some  dullness  in  the 
and  on  vaginal  examination  the  Indurated  ma      through- 
out the  pelvis  could  be  readily  made  out. 
To  I >r.  Folk  1  am  indebted  for  the  follow;;  t:    The 

>.is  satisfactory  and  she  was  comfortabii 

.urn-   weaker.     She  had   verj    111 
th   occurred   December  18,   1913,   nine  months 
after  operation 

men   consists  of   th 
•ich  is  markedly  and  quite  evenly  distended  thn 
Its   length   and   has  a  soft,  doughy   feel.      It  measures    I". 
leneth   and    I.G  cm.   in   ilia;  middle   portion.      The   per- 

itoneum over  the  upper  portion  and  sides  of  the  tube  i 
smooth,  while  about   the  base   it    is  quite  irregu 
Bed  by  the  presence  of  numerous  hard,  shot  like  nodules 
The   tube  Is  so  distended   with    the   tumor   that    portions  of   the 
carcinomatous  from  both  the  uterine  and 

fimbriated  extremities.    There  is  no  evidence  at  any  pan  that  the 
tumor   is   about   to   break   through   the   wall       When   the   tube   Is 


opened,  II    -  be  filled  with  a  grayish  white,  putty-like  mass 

which,  exi  small   area  at   the  junction  of  the  inner  and 

middle  thuds  ,n  the  outer  convex  Burface,  is  attached 

to  all  parts  of  the  inner  surface  ol  the  tube      In  the  pn 
third  of  olid  consistency;  the 

centra]  portion  ol  thi   r  malning  part  of  the  tubal  growth  is  soft, 

hows   a    blackish    discoloration.      The    pari    of   the 

tumor  overlying  this  area,  which  is  conical  shaped,  the  larger  pari 
being  at  the  abdominal  ostium,  i  giving  one  the 

impression  of  the  core  having  I" 

in  several  places  throughout  the  mass  the  tumor  is  trabi  culated, 
coarselj  granular  and  has  a  cauliflower-like  arrangement.  The 
muscular  layer  has  been  compressed  bj  the  growth,  so  that  mac- 
roscopically  the  peritoneum  is  apparently  the  only  covering  of  the 
tumor. 

ifteroscoptc  Examination.     The  wall  is  3  mm.  in  thickness  and 
is  of  quite  uniform  evenness  throughout.    Under  the  low  po 
musculature  has  the  appearance  ol  being  pn  si  i  d  agalnsl  I 
covering  and  I  d  at  any  point  bj  I  b 

No  normal  tubal  i ohis  are  seen.  Arising  from  the  inner  side  of  the 
musculature,  throughout  the  length  of  the  section,  are  numerous 
papillai -\  Each  one  is  seen  to  be  made  up  of 

a    central    stroma    portion,    which    has    an    epithelial    CO 
Although  no  definite  form  is  to  be  made  out,  t  here  is  to  each  papilla 
a  pseudo-tree-like  arrangement. 

From  the  lower  part  of  a  papilla  a  few  projecting 

forms  are  given  oft,  bul  it  is  throughout  the  upper  par'  of  the  pro- 
cess thai  11   is  seen  to  divide  into  a  cli  iller  branches. 

Groups  of  the  different   terminal  dendritic  processes  are  in   places 

massed  together  and  apparently  Interlock.  Although  the  base  of 
each  pro,  oader  than  the  pedicle,  the  decrease  In  size  Is 

gradual  until  the  larger  branches  are  given  oft. 

The  central  portion  or  sir a  ol  the  pedicle  and  larger  branches 

make  up  the  larger  pari  of  the  structure.  However,  as  the  tube 
lumen  is  approached  the  papillary  divisions  are  more  numerous. 
In  this  port  ion  of  the  grow  th  i here  is  a  small  amount  of  the  central 
supporting  structure  and  a  large  increase  In  the  epithelial  ele- 
ments.    Necrotic  material   is  seen   in  the   lui 

Tiider  the  higher  power,   the  lateral  and  end  pro, 

to  terminate  in  Innumerable  fine  finger-like  processes,  which  are 
usually  Interwoven  with  similar  processes  from  man]  neighboring 
i   branches. 
The  cells  covering  the  pedicle  and 

arranged  In  layers  of 

in    rows.      The  nuclei  are  large,  round  or  OVoid  and  11 11  the 

half  or  two-thirds  i  u  leoll  are  uniformly 

tpproxlmatel) 
the  siz.    oi    thi  cribed,  bul   are  arranged  In  Bingle  or 

double  rows,  usually  the  former.     Karyokinetlc  figures 
through    i  polymorphonucleai 

as  tie-  lumen  Is  approached. 

The    str a     It    C posed    of    long    Bpindle 

nuclei  are  oblom;  and  stain  deeply  with  hemotoxylin      1 
considerable  round  cell   infiltration  throne 

ases  here  rep 

. .  «  horn   I  placing 

them  on  record  an. I  for  h 
to  me. 

To  I  >r.  |  hon  i    S.  ('ulloii  I  w 
and  apprei  iation  foi  his  nuim 

I  wish  also  to  thank  M  r.  M  »r  his  draw  ii 
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THE  NORMAL  DIFFERENTIAL  LEUCOCYTE  COUNT.* 


By  Sydney  1! 

i  From  thr  Clinical  Lai 

l.  [ntbodi  <  noN. 

Iii  191]  Bunting'  reported  the  results  obtained  in  making 
tial  leucocyte  counts  with  Wright's  stain  on  25  normal 
individuals  in  the  third  decade  of  life.     His  figures  < 
from  those  almost  universally  accepted  as  the  normal  standard, 
especially  in  the  low  average  pei  lolymorpho-nuclear 

neutrophilic  leucocytes  obtained  and  the  correspondingly 
higher  values  for  the  mononuclear  cells.  Thesi  figures  are  well 
seen  in  Table  1.  th  which  are  compiled  from  the 

■  \t  books  on  clinical  diagnosis  and  liemal 

Values  oi   Leucocytes  in  Norm  u 
Blood. 
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It  i-  al  once  obvious  from  these  figures  that  mosl 
still  cling  to  the  standards  established  in  Is'.is.  by  Ehrlich,  on 
many,  and  by  the  use  of  the  -tain  thai 
.  moreover,  .rm'  the  impressii 
the  individual  •  -•  - 1 1   values  vary  only  within   thi 

•Reported  before  the  Johns  Hopkins  Hospital  Medical   - 

May   is.   r.,]| 


.  Miller,  M.D. 

Johns  Hopkins  Hospital,  i 

limits,  and  thai  diagnostic  conclusions  may  be  safely  drawn 
>m  slight  variations  from  them.  Ii  is  obvious  thai  the  gap 
Ehrlich's  and  Bunting's  figures  is  wide  enough  to 
make  the  interpretation  of  many  leucocyte  counts  a  matter 
of  considerable  speculation.  Bunting  found  no  ueutrophile 
count  as  high  as  the  Ehrlich  minimum  ;  "  80j[  of  the  counts  are 
lower  than  the  minimum  accepted  by  the  majority  of  aul 
On  the  other  hand,  the  lymphocytes  are  above  the  maximum 
of  the  majority  of  the  texl  books  counts  and  the  transitionals 
arc  also  on  the  upper  margin  of  the  a  irmal.     The 

other  elements  do  noi  vary  much  fr th  ares." 

Bunting  brief!)  discusses  the  factors  to  which  these  varia- 
tions may  be  attributed,  such  as  the  persistence  of  the  lymphoid 
activity  of  adolescence,  into  the  third  decade,  the  tendency 
of  the  Wisconsin  climate  to  cause  chronic  respiratory  catarrh, 
and  the  use  of  a  Romanowsk)  stain  inst<  I  lirlich;  bul 

.(Hints  made  upon  older  people,  attempts  to  onable 

variations,  and  comparative  studies  made  with  the  two  stains 
failed  to  show  the  influence  of  anj   o  ictors.     The 

present  report  deals  with  the  results  obtained  in  an  attempt  to 
.Mirk. 

v.  \|  \  1 1  M  m,  wi>  \1 1  rnoDS  Empi 

As  part  of  the  routine  blood  work  in  tin  '  linical 

\|  ji  roa  ■■;■  .  it  is  requiri  '  ident  that  be 

lir-t  Irani  how  to  make  blood  smi 
thej  show  relativi 

one:  each  studei  I  him- 

self that   tin-  distribution   is  secured 

only  by  the  ua  '    i"'1- 

A  technique  is  gradually  acquired  in  the  application  of  Ehr- 
lich's and 

counts  on  films,  sti 

ted  ael. 
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smear,  and  from  the  percentages  thus  obtained  are  calculated 
the  absolute  values  of  the  various  leucocytes  per  cubic  millimeter 
of  blood  as  based  on  the  student's  total  white  blood  count'. 
These  results,  and  the  preparations  from  which  they  were 
obtained,  are  collected  for  final  approval. 

For  the  purpose  of  this  study  the  stained  films  submitted 
by  50  students  were  -elected,  at  random.  A  differential  count 
of  250  cells  was  then  made  by  the  author  on  each  of  the  100 
preparations,  ami  the  results  tabulated  for  comparison  with 
those  obtained  by  the  students  from  the  same  slides.  The 
analysis  therefore  is  based  upon  a  total  of  50,000  cells. 

The  leucocytes  were  divided  into  the  following  six  groups: 

1.  Polymorpho-nuclear  neutrophilic  leucocytes   (P.  if.  X.) 

3.  Polymorpho-nuclear  eosinophilic  leucocytes    (P.  II.  E.) 

3.  Polymorpho-nuclear  basophilic  leucocytes  (  1'.  M.  B.) 

1.   Small  mononuclears  (S.  M.)     This  group  includes  cells 

of  the  lymphocytic  type  with  a  relatively  large  deeply  staining 

nucleus  surrounded  by  a  narrow  rim  of  basophilic  protoplasm. 

Cells  are  included  here  which  are  smaller  than  the  average 

sized  P.M.N.  (10/*). 

■  5.  Large  mononuclears  (  L.  M.).  This  includes  relatively  f>  w 
cells  of  the  lymphocytic  type  the  size  of  or  larger  than  a  P.  M. 
X.,  the  true  "  large  lymphocytes,"  and  also  cells  with  a  large 
round,  oval,  or  slightly  indented  nucleus,  eccentrically  placed 
and  poorly  stained,  surrounded  by  a  considerable  amount  of 
protoplasm,  the  true  "  large  mononuclears." 

6.  Transitionals.  These  are  the  largest  cells  encountered 
in  normal  blood,  with  deeply  notched  or  saddle-bag  nucleus, 
staining  somewhat  more  deeply  than  Xo.  5  and  surrounded  by 
abundant  protoplasm.  The  above  descriptions  apply  to  cells 
stained  by  the  Wilson  method,  or  any  other  of  the  numerous 
Piomanowsky  modifications.  With  Ehrlich's  triple  stain  the 
specificity  of  the  leucocytic  granulations  is  sharply  revealed, 
while  all  cells  of  the  non-granular  type  are  faintly  stained  and 
may  be  easily  overlooked,  especially  if  the  differential  counts 
are  made  by  artificial  light. 

•"..  A\  'lysis  or  Results. 
The  results  secured   in  the  manner  above  described  can  be 
appreciated  best  by  an  analysis  of  each  cell  type  with  reference 
to  its  average  percentage   value,  absolute  number  per  cubic 
millimeter  and  the  group  distribution  of  the  counts. 

TaI'.I.E     2. — PoLYMORPHONUCLEAE     NEUTROPHILIC     LEUCOCYTES. 
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These  figures  arc  interesting  in  several  respects: 

1.  The  averages  as  well  as  the  group  distribution  of  the 
counts  are  remarkably  similar.  This  similarity  holds  good  in 
the  comparison  of  the  counts  made  by  one  person  with  two 
stains,  as  well  as  with  those  similarly  obtained  but  by  numerous 
observers. 

2.  As  was  expected,  the  values  obtained  with  Ehrlich's  stain 
are  slightly  higher  than  those  with  Wilson's,  though  this 
applies  practically  only  to  the  number  of  counts  over  70jk 
Whether  these  values  are  real  or  are  merely  evidence  of  the  fact 
that  mononuclear  cells  were  missed  in  these  particular  counts 
is  impossible  to  state.  Of  the  Hid  Wilson  counts,  ST  lie  below 
the  Ehrlich  minimum  and  29  below  60$,  the  lowest  limit  given 
by  any  author  save  Bunting.  With  Ehrlich's  stain  74  counts 
are  below  his  minimum  and  22  are  lower  than  60#.  Of  the 
total  number  of  counts  lying  between  60  and  70$,  110  in  all. 
exactly  one-half  were  less  than  65;?  ;  the  highest  count  in  the 
entire  series  was  82$  and  the  lowest  33.6$,  giving  an  arith- 
metical mean  of  57.8$.  This  agrees  within  .8v  with  results 
recently  published  by  Galambos,"  based  on  a  series  of  100 
counts  made  by  the  '"  Zahl-Kammer  Method."  In  a  recent 
study  of  iil  case-,  von  Torday"  observed  variations  of  -12. -V, 
to  s\>..v,,  giving  an  arithmetical  mean  of  65.1',.  Observations 
made  by  Mehrtens  4  in  California  on  loo  normal  individuals 
resulted  in  an  average  of  .">6..V, .  The  possibility  that  some 
the  high  counts  in  this  series  were  due  to  the  existence  of  colds 
at  the  time  the  counts  were  made,  cannot  be  ruled  out. 

Table  3. — Poi.ymorphonuci.eah   Eosinophilic   Leucocytes. 
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The  total  average  is  2.7$,  despite  the  fact  that  26  counts 
were  over  -V,  reaching,  m  one  instance,  as  high  as  LO.Sji .  These 
higher  values  are  scarcely  to  be  wondered  at.  however,  in  view 
of  the  relatively  large  number  of  students  who  come  from 
regions  in  the  south  where  parasitic  infections  are  so  prevalent 
Five  individuals  failed  to  show  any  eosinophilic  cells  in  either 
one  or  both  of  the  smears  examined.  Of  the  total  number  of 
count-  examined  as  many  lie  between  0-2',  as  between  '.'-I',, 
the  figures  given  by  9  out  of  the  13  author-  cited,  (ialambos 
I  'nr.  ril. )  observed  in  65  normal  individuals. variations  between 
.Is  and  lo. -V,  with  absolute  values  ranging  from  39  to  '.Ml, 
while  Mehrtens  (loc.  at.)  found  an  average  of  but  .'.'i',  . 
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Tabi  p    i  —  rm  YMiiKPiinM  cxeab  Basophh.ii    Leucocytes, 
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Little  comment  ueed  be  made  on  these  figures  which  in  all 
:    the   values   universally   accepted.     The 
figure  was  2.8,1 .     It  is  apparently  aormal  \'<<r  a 
ndividuals  to  find  no  basophilic  cells  in  counting  a 
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Small  mononuclear  cells  or  lympl  perhaps  the 

of  all  types  to  recognize,  especially    when  stained   by 

j  method.    In  a  comparative  study  such  as  this, 

tnts  in  general  furnish  a  fairly  reliable 

:  the  tare  with  which  the  differential  counts  are  made. 
_  the  non-granular  cells  therefore  I 

■  d,  but  found  to  be  singularly    infrequent. 

tallies  closely    with   the  figures 

but  the  wide  limits  of  variation  thai  a  cell  may 

mably   normal  conditions  is  now  here  made 

-t  than  here.    The  highest  figures  with  Wilson's 

ith  Ehrlich's,  39.6ji  ;  the  lowest   1". 

Of  all  the  counts  II..'.'.  are  under  tl 

1  If  these  the  majority  lie  between  20 
or  the  -mall  lymphocytes  alone, 
-  hidden  by  reason  of  the  fact  thai  he  combines 

-  of  both  small  and  large  lyinpho- 
It  would  -.■.■m  that  if  n  i-  necessary  to  make  a  separate 

"ui|i  at  all.  n  would  U'  wiser  to  n 
found  fur  n  M'paratelr. 

Croup,  it  will  In-  recalled,  includes  two  types  of  cells, 
true  large  minn.iiiiil.-ar-  and  lymphocytes  the 
r  than  an  average  sized  P.  M.  V    While  clearh 

•  true  large  nonucle  i 

true  large  lymphocytes,  there  seems   little  to  commend   the 

•  groups  in  making 

True   large   lymphocytes    normally   occur   in    small 
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numbers,  and  are  frequently  absenl  in  a  counl  of  250 
The  arbitrary   grouping  oi   these  two  types  of  mono 
elements  employed  here  on  the  basis  of  a  size  index  and  no<  the 
finer  shades  of  histological  differentiation  certainly  minimizes 
confusion  for  the  students  and  5  the  informa- 

tion to  be  derived   from   the  differential  counts  themselves. 
I'hr  avi  agrees  quite  closely  with  the  sum  of  the 

averages  of  Buntii  md  large  mononu- 

clear groups,  namely  10.8^.    The  limits  of  variation  an 
wide,  i,,  ourth  of  tin 

number  of  counts  is  less  than  .v.  ;  one-half  fall  between  5  and 
in-.,  and  three  fourths  of  the  remainder  between  10  and  1">'.. 
Tabi  i   7      Tb  \\m  i  iox  u  >. 


Vuthor 

- 


Probably  because  of  the  generally  accepted  idea  that  tran- 

-itionalsare  senile  forms  of  true  large  mononuclear  cells,  many 

authors  group  these  two  try p<  !  as  may  be  seen  in  Table 

.    There  is  further  reason  for  this  in  that  the  total  values  for 

true  large  mononuclear  and  transitional  cells  for  each  indi- 

idual  are  fail   .   •  ■  ow  number  i 

iated  with  h  nd  vice 

ersa.     Morphologically,  however,  transitional  cells  an 
,  iently  distini  t  from  all  others  to  justify  tl 

only  one  i  ondition,  name! 
larly  emphasized  i 

losely  with  I  Sahli,  but 

quite  outsp 
entire  numlx 
limit   of    12 

d  I  ■• . 
- 
,  ntial  count.' 
lave  i»  i 

Hit    tin 
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of  the  author  made  it  seem  unnecessary  to  apply  similar  com- 
parative studies  to  the  blood  smears  of  the  second  and  third 
series.  Counts  of  250  cells  were  made  on  each  slide:  in  ad- 
dition to  the  Wilson  and  Ehrlich  smears,  the  students  of  the 
third  series  were  required  to  make  a  count  using  Jenner's 
stain.  The  second  analysis  therefore  was  based  upon  a  total 
of  450  counts  representing  112,500  cells.  A  detailed  study 
revealed  the  fact  that  the  average  values  and  group  distribution 
of  the  various  cells  were  practically  identical  with  those  before 
tabulated,  even  to  the  upper  and  lower  limits  which  any  type 
may  exhibit.  The  net  results  therefore  are  presented  in  the 
composite  tallies  (Tables  S,  !>  and  10),  which  also  include  the 
values  obtained  in  the  first  analysis.  It  will  be  seen  that  the 
final  percentage  averages,  absolute  numbers  per  cubic  milli- 
meter, and  group  distributions  represent  a  total  of   162,50(j 

Table  8. — The  Average  Percentage  Valc 


cells  and  650  counts,  made  with  three  different  stains  upon  23fl 
normal  individuals  in  the  third  decade  of  life. 

The  analysis  of  the  three  composite  tables  (Tables  8,  9  and 
10)  reveals  the  following  facts : 

1.  The  average  values  for  the  ordinary  P.  M.  X.  as  deter- 
mined by  three  stains,  including  Ehrlich's,  are  lower  than  the 
usual  standards,  and  the  cells  show  limits  of  variation  much 
wider  than  is  generally  believed.  The  figures  are  consistently 
higher  with  Ehrlich's  stain.  It  is  probable,  however,  that 
this  may  be  attributed  in  part  to  the  omission  of  mononuclear 
cells,  particularly  of  the  large  variety:  these  stain  faintly 
at  best  with  Ehrlich's  stain,  suffer  first  in  the  fading  of  the 
smears,  and  are  extremely  hard  to  detect  at  all  by  artificial 
light.  While  it  is  true  that  the  neutrophilic  granules  are 
often  unstained  by  Romanowsky  methods,  the  cells  in  question 

es  of  the  Leucocytes  in  Normal  Blood. 
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64.288 

22 . 255 

Table  9. — The  Average  Absolute  Numbers  of  the   Leucocytes,  per  Cubic  mm.  and  Total  White  Counts. 
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Table  10. — The  Group  Distribution  of  650  Differential  Counts  made  on  230  Normal  Individuals. 
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ill  of  recognition  by  reason  of  the  shape  of  their  deeply 
stained  nuclei.  <>f  the  total  number  of  counts  with  all  stains 
lying  between  60  and  i".,  slightly  more  than  one-half  were 
under 

-  nophiles  and  base  .  at  all 
faun  the  usual  normal  values. 

;•  the  -mall  mononuclear  cells  practically  the  same 
were  found  as  those  given  by  most  authors.    The  total 
-  agrees  within  1'.  of  that  observed  by  Hunting  for  the 
small  lymphocytes  alone.    With  all  stains  the  cells  show  a  con- 
siderably wider  range  than  is  usually  taught,  and  as  one  is  led 
.   the  figures  generally  given.     The  valu 
r  with  Ehrlich's  stain. 
I.  Tlie  arbitrary  group  of  large  mononuclears  including. 
stated,  two  types  of  cells,  shows  an  average  higher 
than  that  usually  cited,  namely  8. OS'/.    Bunting's  figure.  L.6j[ 
nts  probabl)  the  p  of  the  true  large  mononu- 

Ihe  total  of  his  averages  for  the  lymphocytes,  both 
ill.  ainl  large  111011.11:11,  li  ;  that   111  this 

_  irds  tin  transitional  cells,  it  is  evident  that 

eat  majority  of  the  counts  with  all  stains  lie  between 

values  again  tend  imewhat  lower  with 

Ehrlich's  stain.    Tb  or  the  entire  >eries  is  consider- 

lower  than  Bunting's. 

6.  A-  regards  the  relative  values  of  the  three  stains  used,  the 

■  _'  points  may  lie  cited  : 

is  a  good  granular  and  poor  nuclear  stain, 
-  values  for  the  1'.  M.  N".  ami  lower 
■  ■r  the  mononuclear  elen 

-  stain  i-  a  poorer  granular  and  a  better  nuclear 
.-tain  than  Ehrlich's  and  gives  therefore  figures  somewhat  the 

-  -tain   1-  a   Letter  granular  Main   than    V. 
anil  a  better  nuclear  -tain  than  Ehrlich's.    The  values  0 

with  this  stain  then  to  lie  between  those  of  the  other 

I.   Li  \  1  1:  \l.  1  Il8(  1  B8ION. 

of  the  norma] 
the  pioneer  investigat 
Ehrlich  and  Einhorn.    The  matter  1-  one  of  great  impoi 

■    alight  quantitative  change-  in  the 

nal    forninl  1 

■  onditions.    Part  ii 
'   ue  with  reference  t"  tin-  mononuclear  element-. 
gnificance  in  tuben 
imps,  lues,  pellagra,  malaria,  scurvy. 
lorsalis,  achylia  gi 
Addison's  disease  ami   a   host 
-  imperative  to  know  within  what  limit-  a  .ell  may 
ily  vary  under  normal  conditions  in  order  to 
norma]   increase  or  d« 
'   ■  _ 

'  ."1-  which  did  not  bring  out  the  mononui 

■  modern  one-.    Moreover,  in  all  likelih I  th< 


quantitative  differences  in  the  leucocytic  formula  of  normal 
individuals  due  to  a  number  of  local  conditions,  such  as  alti- 

limate,  humidity,  and  so  on,  as  well  as  purely  individual 
factors.  Baer  and  Engelsmann,'  for  instance,  confirm  the 
work  of  Staubeli  :  1  oncerning  the  leucocytic  formula  in  higher 
altitude-,  all  agreeing  that  whereas  the  large  mononuclears  and 
transitionals  show   1  ,n.m  their  lowland  values,  the 

lymphocytes  undergo  an  absolute  and  percentage  increase  at 
the  expense  of  the  neutrophilic  cells.  During  a  number  of 
purely  physiological  processes  bui  h  ..  eep  and  dur- 

ing   the   digestion   particular!)    of   fat-   and   carbohydrates, 
numerous  observations  have  shown  the  tendency  for  mononu- 
clear  element-  to  he  m.  reased.     A  great   rum  - 
observations  have  tended  to  prove  that  the  influem  e  of  va:  ious 

i1  secretions  tend  to  raise  the  mononuclear  content 

'1 1,  especially  in  those  indh  iduals  who  show  a  predom 

of  vagotonic  symptoms.  Galambos  (loc.  cit.),  in  the  study  of 
100  normal  individuals,  found  a  total  average  of  the  mononu- 
clear elements  of  39.5<j  with  variations  from  18  to  67ji  of  the 

total  white  count.    Beg 1     is  to  state  that  there  may  be 

as  many  lymphocytes  in  health  a-  th.re  are  in  certain  .: 
leukemia  excepted,  von  Torday  (loc.  cit.),  in  61  casi 
variation-  of  13  to  40.4;  jandMehrtens  (loc.  cit.),  in  10 
studied  in  California,  secured  an  avi  \-  the 

result  of  the  examination  of  1  I"  cases,  ETuhle    concludes  that 

ounts  which  repeated!)  shovi  a  lymphocytosis  of  over  35 
1    are  of  anj  in  That  local  climat  i 

other  physical  forces  not  exact!)  known  exert  a  determinative 

influence  upon  the  lei ytic  formula  1-  nowhere  better  shown 

than  in  the  basin  of  the  Great  this  country,  when.' 

not  only  in  human  individuals,  hut  throughout  the  animal 
kingdom,  th.re  1-  a  tendency  to  lymph-adenoid  hyperplasia 
manifested  during  life  111  the  blood  and  frequently  in  the 
glandular  system,  ami  at  autopsy  b)  tin-  findin 
glands  ami  spleen-  which  average  a  greater  weight  than  in 
other  sections  of  the  country. 

Even  the  total  white  count  is  subject  to  a  wider  variation 
than  i-  generally  conceived.  The  figures  in  tin-  series  shown 
in  Table  9,  are  in  accord  w  nli  those  of  Galambos  ( loc.  'it.  1  who 

an  average  of  7413  with  extremes  lyir  ami 

All  the  In  n  ith  o v 

...latcd  with  values  for  the  p.  M.  \.  hei.iw  i;,v. .  Galam- 
.0-  was  able  to  show  that  in  the  same  individual. 
day,  the  leucocytes  may  vary    100#.     He  triking 

difference  between  the  tv  >i  was  he  abli 

in)  marked  0 

ur,  the  mono 

Prom   the 
following  1  onclusii  1 

I.  The  total   leu  1  ola   in 

normal    individual- 
which  r 
upon   t; 
abnormal  1  • 
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2.  The  interpretation  of  any  differential  count  should  be 
based  upon : 

a.  A  knowledge  of  that  particular  individual's  normal  blood; 
picture,  when  possible. 

b.  The  average  values  for  the  locality  in  which  that  indi- 
vidual resides. 

c.  A  consideration  of  those  factors  peculiar  to  the  individual 
which  might  modify  that  particular  blood. 

3.  Differential  leucocyte  counts  should  always  lie  reported 
in  terms  both  of  percentage  and  absolute  numbers  per  cubic, 
millimeter,  and  in  all  cases,  where  possible,  more  than  one 
differential  count  should  be  made,  especially  in  borderline  casesj 
in  which  slight  changes  are  to  be  regarded  as  of  diagnostic  or. 
prognostic  value. 

4.  The  tendency  to  ascribe  a  diagnostic  value  to  lympho- 


cytosis is  probably  overdone.  Only  when  the  mononuclear  ele- 
ments constantly  exceed  the  average  percentage,  absolute 
values  and  upper  limits  of  variation  (35-40^)  for  the  com- 
munity and  when  all  modifying  factors  are  considered,  should 
one  attempt  to  draw  valuable  conclusions  from  the  figures 
obtained. 
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THE  QUARTER  CENTENNIAL  ANNIVERSARY  OF  THE 
OPENING  OF  THE  JOHNS  HOPKINS  HOSPITAL  AND 
THE  TWENTY-FIRST  ANNIVERSARY  OF  THE  OPEN- 
ING OF  THE  MEDICAL  SCHOOL 

Will  be  observed  by  appropriate  exercises  beginning  October  5, 
1914,  and  continuing  d  iring  the  week. 

The  exercises  upon  Monday,  October  5,  9.30  a.  m.  to  12  ra.,  ar' 
to  be  especially  arranged  for  by  the  Training  School  tor  Nurses 
and  will  be  announced  later. 

Upon  Monday  at  3.00  p.  m.,  the  formal  opening  meeting  will 
be  held  at  the  Lyric,  Judge  Henry  D.  Harlan,  President  of  the 
Board  of  Trustees  of  the  Johns  Hopkins  Hospital  will  preside,  and 
there  will  be  addresses  by  President-Elect  P.  J.  Goodnow,  Dr.  Wm. 
H.  Welch,  Dr.  Henry  M.  Hurd,  Miss  M.  Adelaide  Nutting  and  Dr. 
Winford  H.  Smith. 

In  the  evening  there  will  be  dinners  of  the  former  Medicai 
Officers  of  the  Hospital  and  of  the  Alumnae  of  the  Training  School 
for  Nurses. 

Upon  Tuesday,  October  6,  9.30  a.  m.  until  12  m.,  papers  upoE 
medicine  by  former  members  of  the  staff  will  be  presented  in  the 
Medical  Amphitheatre.  Gynecological  operations  in  the  Surgical 
Amphitheatre  10  a.  m.  until  1  p.  m.  Papers  and  demonstration 
by  members  of  the  Obstetrical  Staff  in  the  Surgical  Lecti  re  Room 
from  12  m.  to  1  p.  m. 

Luncheon  at  the  Hospital  from  1  to  2.30  p.  m. 

At  2.30  p.  m.  there  will  be  visits  to  the  Harriet  Lane  Home  with 
Dr.  Howland,  Professor  of  Pediatrics,  and  to  the  Henry  Phipps 
Psychiatric  Clinic  with  Prof.  Adolf  Meyer,  Professor  of  Psychiatry. 

A  demonstration  of  nurses'  work  in  the  Medical  Amphitheatre 
from  4  to  5  p.  m. 

From  4.30  to  5.30  a  lecture  on  the  Herter  Foundation  by  Dr. 
Thomas  Lewis  of  London. 

A  dinner  in  the  evening  by  the  Alumni  of  the  Medical  School. 

Wednesday,  October  7,  from  9.30  a.  m.  to  12  m.,  surgical  opera- 
tions in  the  Surgical  Amphitheatre.  From  11  a.  m.  to  1  p.  m. 
Urological  Surgery  in  the  Surgical  Amphitheatre. 

1  p.  m.,  Luncheon. 

At  2.30  p.  m.  visits  to  the  Medical  Laboratories. 

4.30  p.  m.  Dedication  of  the  Hewetson  Medallion  and  a  Tablet  to 
Deceased  Residents. 

On  Thursday,  October  S,  9.30  a.  m.  to  12  m.  papers  on  Pathology 
In  the  Medical  Amphitheatre.  The  entire  forenoon  will  be  given 
over  to  papers  by  former  members  of  the  Pathological  Staff. 

1  to  2.30  p.  m.  Luncheon. 

4:30  p.  m.,  second  Herter  Lecture  by  Dr.  Lewis. 

In  the  evening,  Class  Dinners. 

Third  Herter  Lecture  will  be  given  on  Friday,  October  9. 

During  the  Anniversary  Week  laboratory  demonstrations  will 
be  given  in  the  laboratories  of  the  Medical  School  as  follows: 

In  the  Anatomical  Laboratory,  By  Prof.  Mall  and  the  Ana- 
tomical Staff. 
In   the  Physiological   Laboratory,  By  Prof.  Howell   and   the 

Physiological  Staff. 
In  the  Pharmacological  Laboratory,    By  Prof.  A,bel  and  the 
Pharmacological  Staff. 


The   exact   dates   and    hours   of   such   demonstrations   will   be 
announced  in  the  final  program. 
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Music 
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THE  HERTER  LECTURES  FOR  1914. 

The  Herter  Lectures  will  be  given  in  connection  with  the 
Quarter  Centennial  Anniversary  of  the  Opening  of  The  Johns 
Hopkins  Hospital  and  the  Twenty-first  Anniversary  of  the  Open- 
ing of  the  Medical  Department  of  The  Johns  Hopkins  University. 
upon  Tuesday,  Thursday  and  Friday,  October  6,  8  and  9,  1914,  at 
the  Physiological  Lecture  Room,  Monument  and  Washington 
Streets,  at  4.30  p.  m.,  by  Thomas  Lewis,  M.  D.,  University  College, 
London,  England. 

Dr.  Thomas  Lewis,  in  charge  of  the  heart  station  at  University 
College,  and  Editor  of  Heart,  has  done  important  work  in  the  study 
of  cardiac  conditions,  and  will  present  three  lectures  on  the 
scientific  study  of  the  heart  and  its  bearing  on  clinical  medicine. 
He  is  the  first  clinical  investigator  who  has  filled  the  position  of 
Herter  Lecturer.    The  titles  of  his  lectures  will  be  announced  later. 
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THE  EXPERIMENTAL  PRODUCTION  OF  AMGEBIC  DYSENTERY  BY 

DIRECT  INOCULATION  INTO  THE  OECUM. 


By  Andrew  Watsok  Selo  ucos 
and 

W  Ml  I  1;    AXBERT  BaET.II  I;. 
the  Medical  clinic  of  the  Johns  Hopkins  Hospital.) 


01  TLINE. 

psis  of  the  Usual  Methods  of  Injection  and  their  Results: 

1.  Frequent    transmission    of    amoebic    dysentery    to    lower 

animals. 

2.  Uncertainty  of  the  result  of  rectal  inoculation  or  ingi 

of  Infective  material  in  susceptible  animals 
•  nt  nf  Infections  reported  i>y  Craig, 
per  cent  failures  reported  by  Walker. 
tinction   bet  v.  loculation   from   man   to  lower 

animals    and    the    subpassages    from    one    kitten    to 
another. 
I    Failure   to  secure  continuous  subpassage  of  a   strain    bj 

ordinary  methods  of  Inoculation. 
Methods  of  Inoculation. 
1    Explanation  of  failures  by  circumstantial  conditions  rather 

than   individual   non  susceptibility. 
-    Suggi  stlon  that  pathogenic  •  'iitamoeba  are  unable  to  , 

trate  the  uninjured  mucosa. 
I.  Failure  of  Injections  Into  trail  of  intestine. 
1.  Infections  following  injection  Into  lumen  of  caecum. 
lenco  that  pathogenic  amoeba  can  injure  and  peii 
the  healthy  mucosa 
Results  of  Intrathecal  Inoculations. 

1.  High   percentage   of   infection   in   the   Inoculation   of  eight 

strains  from  patients  into  animals  and  on  sub-ii.' 
tion  of  animals. 

2.  Comparatively    high    mortality    from    bacterial    infections 

developing,  usually,  aft  1  -ages. 


Relation  of  IntracTcal  Inoculations  to  Other  Methods  of  In- 
1  Ion. 

1.  Occasional  failure  ol  typical  strains  to  Infect,  even  at  iniKht 

of  virulence,  on  inoculation  per  rectum. 

2.  Failure    of   atypical    strains    of    amoeba;    to    parasltl 

animals,  after  rectal  Inoculation. 

3.  Factors  bearing  on  explanation  of  higher  rate  of  infection 

on  intrathecal  inoculation: 

A.  \n:isthesia. 

B.  Lack  of  tendency  to  expulsion  of  injected  mat 

C.  Economy  of  infective  material. 

D.  Avoidance  of  deleterious  dilutil 
B.  Precision  of  the  Bite  of  Injection 

Relation  of  Bacteria  to  Amoeba?. 

1.  Possible  views  that: 

\    Bacteria    in    Sen  Iclal  for  the  growth  of  ama 
i:.  Thai  thej  are  an  Indifferent  factor. 
C  That  they  are  detrimental. 

2.  Scarcity  of  amoeba  in  animals  wli 

tlons. 

3.  Suppn 

Application  of  Intracocal  Methods  of  Inoculation 

1.  Propai 

2.  Diagnosis  of  dlffii 
::.  Study  of  atypii  al 

1     Study  of  I  ties  of 

amoeba. 
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Synopsis  of  Methods  of  Inoculation  and  Eesults. 

The  infection  of  lower  animals  with  amoebic  dysentery  has 
been  accomplished  so  frequently  and  with  such  typical  repro- 
duction of  the  principal  features  occurring  in  man  that  simple 
transference  of  the  disease  to  lower  animals  ceases  to  be  of 
special  interest.  Upon  examining  the  methods  of  inoculation, 
however,  it  is  found  that  the  result  of  the  injection  of  infective 
material  in  any  individual  instance  is  extremely  uncertain. 
Even  with  the  most  suitable  animals  and  with  optimum  in- 
fective material,  there  is  a  fairly  high  percentage  of  failures. 
Craig,1  working  with  young  kittens  and  with  dysenteric  stools, 
rich  in  trophozoites  and  cysts,  obtained  the  best  results  by 
feeding  material  containing  cysts,  two-thirds  of  a  small  series 
of  animals  contracting  dysentery.  The  most  unfavorable 
results  are  reported  by  Walker ' ;  three  species  of  animals, 
namely,  pigs,  kittens  and  monkeys,  remained  persistently 
normal  after  inoculation  with  stools  rich  in  amcebse.  Some 
of  the  monkeys  were  fed  repeatedly  with  the  cysts  of  E. 
histolytica,,  while  others  were  fed,  or  injected  per  rectum,  with 
dysenteric  stools,  in  one  instance  the  gastric  juice  being  neu- 
tralized with  magnesium  oxide  before  feeding;  in  all,«  six 
monkeys  were  used.  Two  cats  and  a  young  pig  were  fed  with 
cysts  of  the  pathogenic  entamoebas,  while  six  kittens  were  in- 
oculated per  rectum  with  trophozoites.  In  no  instance,  how- 
ever, did  any  of  these  animals  contract  dysentery  or  even  be- 
come parasitized.  Wenyon a  reported  only  four  failures  in 
twelve  inoculations  of  E.  histolytica;  two  of  these  failure-  can 
be  disregarded,  however,  since  they  occurred  under  very  un- 
favorable conditions;  the  other  two  occurred  in  an  adult  cat 
inoculated  first  with  material  obtained  directly  from  a  patient, 
and  later  with  a  strain  that  had  been  passed  through  two 
kittens.  With  two  strains  of  E.  coll,  and  also  with  an  un- 
identified strain,  no  infections  occurred.  Moreover,  in  the 
case  of  E.  histolytica  it  is  important  to  note  that  this  high  per- 
centage of  infections  was  secured  by  Wenyon  upon  subinocu- 
lation  from  kitten  to  kitten;  that  is,  the  data  are  based  chiefly 
upon  successive  transfers  in  lower  animals.  Since  there  is 
evidence  that  the  virulence  of  the  entamoebas  increased  upon 
passage  from  animal  to  animal,  one  must  distinguish  carefully 
between  percentages  based  upon  the  infections  obtained  in  sub- 
passages  from  kitten  to  kitten  and  the  number  of  infections 
occurring  in  the  first  inoculation  in  lower  animals. 

Moreover,  the  results  upon  subinoculation  have  been  so 
unsatisfactory  that  strains  of  dysentery  have  not  ordinarily 
been  carried  through  more  than  three  or  four  passages  in 
animals.  In  a  single  instance  Werner'  succeeded  in  carrying 
a  strain  through  five,  and  in  a  second  instance,  through  six 
passages.  This  difficulty  in  propagating  any  individual  strain 
of  dysentery  in  animals  has  usually  been  ascribed  to  the  loss 
of  virulence  of  the  entamoebas.  Definite  evidence  was  obtained 
by  us,  however,  that  it  was  due,  in  part,  to  the  uncertainty 
of  the  method  of  inoculation. 


'Craig:    Parasitic  Amoebae  of  Man.    Phila.,  1911. 

2  Walker:    Philippine  J.  Sc.  B.,  1913,  VIII,  286. 

3  Wenyon:   J.  Lond.  School  Trop.  Med.,  1912,  II,  27. 

'Werner:    Beih.  z.  Arch.  f.  Schiffs.  u.  Trop.  Hyg.,  1908,  XII,  425. 


Inoculation  by  Laparotomy  into  the  Caecum. 

In  any  experimental  work  with  dysentery  it  would  be  ex- 
tremely desirable  to  obtain  a  method  by  which  infection  would 
follow  with  reasonable  certainty  upon  the  inoculation  of 
virulent  organisms.  Very  few  suggestions  have  been  offered, 
however,  in  explanation  of  the  high  percentage  of  animals 
which  escape  infection  upon  inoculation  with  virulent  amoebae. 
In  general,  the  explanation  of  these  failures  has  been  referred, 
not  to  individual  non-susceptibility,  but  rather  to  circum- 
stantial factors.  It  has  been  thought  by  some  that  even 
virulent  E.  histolytica  may  frequently  be  unable  to  penetrate 
the  uninjured  mucosa  of  the  intestine  just  as  the  protozoa  and 
many  bacteria  arc  unable  to  penetrate  the  uninjured  skin. 
On  this  basis  we  thought  that  more  constant  results  might  be 
obtained  if  the  entamoebas  were  injected  into,  or  just  under, 
the  mucosa  of  the  bowel,  depending  upon  the  resistance  of  the 
animal  to  take  care  of  any  bacterial  invasion.  Two  monkeys 
and  four  young  adult  cats  were  inoculated  under  general 
anaesthesia  in  this  way  into  the  wall  of  the  caecum,  the  injec- 
tion being  made  into  the  deeper  coats  of  the  bowel  wall.  The 
monkeys  recovered  promptly  from  the  injection,  no  symptoms 
of  dysentery  developed,  and  at  an  exploratory  laparotomy 
four  weeks  later,  no  ulceration  could  be  found  in  the  large 
intestine.  Of  the  four  cats,  two  died  promptly  from  septi- 
caemia, while  the  other  two  were  sacrificed  after  two  week-, 
but  showed  no  evidence  of  infection.  This  routine  was 
abandoned  and  instead  of  inoculating  into  or  under  the 
mucosa,  the  infective  material  consisting  of  trophozoites,  but 
apparently  free  from  cysts,  was  injected  into  the  lumen  of  the 
caecum  and  the  mucosa  opposite  the  needle  point  was  scarified 
and  rolled  with  slight  pressure  between  the  thumb  and  fingers. 
The  first  three  animals  inoculated  in  this  way  developed 
typical  bloody  mucous  stools  containing  many  amoeba?  after 
an  incubation  period  of  about  one  week.  At  autopsy,  however, 
it  was  found  that,  in  two  instances,  the  lesions  were  distinctly 
below  the  lowest  portion  of  the  bowel  which  could  possibly  have 
been  traumatized  at  operation.  Accordingly,  in  the  subse- 
quent inoculations  the  material  was  injected  directly  into  the 
lumen  of  the  bowel  with  as  little  injury  as  possible  to  the 
mucosa.    The  details  of  the  technique  were  as  follows: 

A  laparotomy  was  done  under  general  anaesthesia  (ether)  though 
care  was  taken  to  avoid  the  extremely  deep  narcosis  resulting  in 
sphincter  relaxation  and  evacuation  of  the  intestinal  contents. 
Adult  cats  were  selected  when  it  was  desired  to  secure  chronic 
lesions  but  young  animals,  half-grown  or  smaller,  were  chosen 
when  it  was  especially  desirable  to  secure  an  active  infection.  In 
the  first  transfers  from  man  to  kittens  no  difficulty  was  experi- 
enced with  bacterial  infection. 

As  a  routine  the  syringe  was  filled  with  the  material  to  be  in- 
oculated before  it  was  connected  with  the  needle  in  order  to  have  a 
sterile  needle  for  puncturing  the  bowel:  a  moderately  large  punc- 
ture wound  could  be  made  in  the  gut,  the  syringe  needle  withdrawn 
and  the  peritoneum  closed  without  further  precautions.  When 
flakes  of  blood  and  mucus  were  injected  it  was  not  necessary  to 
comminute  them  since  comparatively  large  pieces  could  be  forced 
by  moderate  pressure  through  a  medium  sized  needle.  A  consider- 
able amount  of  pressure  could  be  obtained  when  one  person  held 
the  syringe  needle  firmly  in  position  and  the  other  attended  to  the 
injection,  using  preferably  an  asbestos  packed  syringe.    Firm  par- 
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tides  in  the  injection  mass  sometimes  gave  trouble  by  plugging 
the  needle.  When  the  material  was  not  too  viscous  these  particles 
could  often  be  avoided  by  allowing  them  to  settle  out  in  the  syringe 
for  a  few  minutes,  taking  care  to  point  the  syringe  upward  during 
the  injection  so  that  they  would  gravitate  away  from  the  needle. 
When  the  material  to  be  injected  was  especially  troublesome,  a 
small  trocar  on  the  syringe  could  be  used  with  safety,  provided 
the  puncture  wound  was  closed  with  stitches  through  the  serosa. 

mble  from  bacterial  infection  was  experienced  at  any 
time  in  the  inoculation  of  human  stools  into  kittens.  Hon 
subpassage  from  kitten  to  kitten  there  was  a  remark- 
able increase  in  the  virulence  of  the  accompanying  bacteria. 
At  times  it  became  impossible  t<>  avoid  peritonitis  since,  in 
Bome  instances  in  young  kittens,  the  bacteria  were  able  to 
penetrate  the  bowel  anil  produce  peritonitis  after  injection 

•  mi.     Fortunately,  as  the  virulence  of  the  bacteria  in- 

.  the  virulence  <>f  the  amoeba;  also  increased,  so  that 
the  percentage  of  infections  upon  injection  per  rectum  was 
comparatively  high  and  it  was  only  in  the  rarer  instances  that 
the  animal-  wen'  lost  during  the  incubation  period  of  the 
amoeba  by  bacterial  infection  following  rectal  injection. 

The  lartre  intestine  in  the  cat  is  almost  a  straight  tube  lying 
practically  in  the  mid  line,  the  caecum  being  rather  rudi- 
The  injections  were  made  as  a  routine  into  the 
cecum  since  it  was  supposed  thai  the  entire  large  bowel  was 
susceptible  to  infection  as  in  man.  However,  it  was  subse 
quently  found  that  the  lesions  of  the  bowel  appeared  uniformly 
in  the  lower  part  of  the  rectum.  The  infections  were  taking 
place  with  such  regularity  that  the  injections  into  the  caecum 

Mtinued  in  order  to  give  encysted  amoebae  more  time  for 
germination.      It    is  possible,  of  course,  that   the  site  of   in- 

was  in  part  responsible  for  the  location  of  the  lesions 
in  the  lower  part  of  the  bowel.  In  two  instances,  however, 
in  which  the  injection  was  made  a  few  inches  above  the  ileo 

ilve,  the  lesions  appeared  as  usual  in  the  rectum  and 
not  in  the  caecum.    While  this  i-  only  suggestive,  nevertheless, 

•:■  lined  to  feel  that  the  absence  of  anatomical 
in  the  caecum  was  due.  not  to  the  site  of  injection,  hut  that  it 
»a-  due  perhaps  to  a  natural  non-susceptibility  of  this  pan  of 

• !.    Although  the  caecum  appeared  to  he  the  optimum 
point  for  routine  injections,  yet  under  special  conditio 
to  consider  othei  nti  h  a-  thi 

turn. 

regularity  with  which  the  lesions  appeared    in   the 

return  after  inoculation  through  the  wall  of  the  cecum  offers 
conclusive  evidence  that  /•.'.  histolytica  is  able  to  peneti 

uninjured  mi a.  or  moi  .  that  it  is  able  to  p 

r  injury  is  necessary  in  the  healthy  mucosa  in  order  to 
••■  it.     The  prompt  healing  of  the  puncture  wound. 
although  it  wa-  often  thoroughly  inoculated  with  amo 
hack  pressure  after  withdrawing  the  needle,  and  the  d< 

imoebic  ulcers  several  inches  lower  in  the  bowel, 
ry  striking.    Furthermore,  the  scarification  and  i 
ation  of  the  injected  amoebae  into  the  mucosa  of  the 
did  not  produce  infection  at  tin-  ~it<-  of  this  injury. 

■■MM  los  v 

The  inoculations  into  the  lumen  of  the  caecum  gave  un 

dly  favorahle  results,    a  variety  "f  -train-  of  amoeba 


-ted,  ranging  from  characteristic  acute  cases  to  ex- 
tremely chronic  atypical  form-.    These  cases  came  from  areas 

which  were  widely  separated  geographically ;  namely,  the 
United  States,  Central  America,  and  the  Philippines.  With 
the  exception  of  those  animals  which  died  from  secondary 
causes  during  the  first  week  after  inoculation,  there  were  no 
instances  in  which  the  injection  of  amo  bse  failed  to  infect  the 
animals.  This  is  especially  interesting  since  some  of  the 
patients  did  not   -how  chara  ti 

and  the  amoebae  in  the  specimen-  of  -tool  used  for  inoculation 
were  often  extremelj  scarce  and  atypical  in  morphology. 
Eight  strains  of  amoebae  were  tested.  <  me  of  these  was  a  very 
acute  relapse,  two  were  moderately  acute  cases  occurring  in 
Panama  City,  three  "ere  chronic  cases  of  verj  moderate 
severity  from  the  Southern  Stai  the  remaining  two 
were  cases  of  such  an  atypical  nature  that  their  etiology  was 
not  clear.  In  the  original  inoculation  from  patient-  to 
animals,  a  total  of  ten  cat-  was  used.  AH  contracted  dysen- 
tery with  m ion-  entamoeba?  in  the  .-tools.    The  incubation 

period  varied  from  Bix  to  ten  days,  in  acuta  i  cases, 

to  one  month   in   the   animals  inoculated   with   the  atypical 
-trains.    We  attempted  to  propagate  three  of  these  strains  by 
subinoculation  through  a  scries  of  animals.     In  the  -n 
lations  from  kitten  to  kitten  a  total  of  nineteen  animals  was 
used  for  the  intracaecal  injections  and  ten  of  these  died  of 

d  infection,  either  peritonitis  or  septicaemia,  within 
one  to  five  days  after  injection;  i.  <■..  during  the  inci 

period  of  the  amoebae.    The  majoritj  of  these  death*  ti  1 

in  a  large  group  of  animals  which  was  inoculated   « 

-i rain,  at  a  time  when  it  was  contaminated  with  an  especially 

virulent   strepl :CU8.     Of  the  animals  which   lived   six  days 

or  longer,  all  contracted  dysentery.  One  strain  was  - 
through  live  passages  by  the  intracaecal  inoculations  and  sub- 
sequently through  six  additional  pa  ", illation  per 
rectum:  another  through  three  ind  a  third  was  lost 
in  tin'  second  passage  by  bacterial  peritonitis.  The  positive 
results  after  increasing  the  virulence  l>\   passage  are  of  less 

ime  than  the  infections  occurring  in  the  first  transfers 
from  patients. 

Relation  of  Inteai  boal  Inoculations  ro  othi  a  Mi  n ■ 

or    I 

general  relation-hip  of  the  intracaecal  injections  to 
other  method-  seems  to  he  fairly  clear.  We  made  no  attempt 
to  secure  an\  statistical  data  in  regard  to  the  comparative 
value  of  different   method-.     Two  procedures   for   infecting 

animals  have  long  1 n  in  common  u-e:  namely, 

per  re  turn  and  feeding  experiments.     Neither  of  th< 

ceduree  tently  L'iven  more  than  50}[  of  mi 

even   under  optimum  conditio!         M         •  r.  the   results  of 

inoculation  hi  uncertain  that  it  has  not  been  | 

to  secure  continuous  propagation  of  amoebae  or  to  compare 

various  - 1 ra i ;  ml  to  theil 

or  the  lixitv  of  their  morphological  i 

dent    that   it    would  -irahle   to   have   a    method    for 

studying  the  pat) 

for  diagnosis  in  ->.  ■  ■-  during  the  interim  hetween 
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attacks.  Although  we  have  made  no  parallel  experiments 
with  exact  controls,  our  experience  with  several  strains  of 
dysentery  appears  conclusive  of  the  greater  certainty  of  in- 
fection following  intraeaecal  injections  as  compared  with  other 
methods.  The  following  observations  seem  even  more  crucial 
than  duplicate  experiments  under  the  same  conditions.  In 
the  subinoeulation  of  a  typical  strain  of  dysentery  by  rectal 
tube  only  two  failures  resulted  in  a  total  of  eighteen  animals.6 
These  occurred,  however,  under  conditions  which  illustrate 
well  the  uncertainty  of  injections  per  rectum.  Plenty  of 
material  rich  in  trophozoites  and  cysts  was  used  for  these  in- 
jections. The  two  failures  occurred  in  kittens,  one  of  which 
was  three-fourths  grown  and  the  other  one-eighth  grown. 
Three  other  one-eighth-grown  kittens  of  this  same  litter  were 
successfully  inoculated  at  the  same  time.  Moreover,  at  the 
time  that  the  second  failure  occurred,  the  strain  had  just  been 
passed  through  a  series  of  six  kittens  and  its  virulence  had 
increased  markedly,  the  incubation  period  being  shortened 
from  six  to  three  days.  That  the  virulence  had  not  died  out 
suddenly  was  shown  by  the  infection  of  three  other  kittens 
at  the  same  time,  and  the  subsequent  passage  of  this  strain 
through  a  series  of  four  animals  without  loss  of  virulence. 

In  contrast  with  these  two  failures,  there  was  no  instance  in 
which  the  intraeaecal  injections  failed  to  produce  dysentery, 
even  though  the  cases  studied  were  extremely  mild  and  the 
amoebae  in  the  specimens  available  for  inoculation  were  ex- 
tremely scanty  and  atypical  in  morphology.6  The  best  illus- 
tration of  this  occurred  in  a  patient  with  a  history  of  diarrhoea 
of  several  years  duration,  without  blood  and  with  practically 
no  mucus  in  the  stool  and  without  periods  of  intermission  in 
symptoms.  After  purging  with  salts,  microscopical  examina- 
tion showed  three  or  four  trophozoites  and  one  four-nucleated 
i  vst  was  found  after  looking  over  several  coverslip  prepara- 
tions. The  trophozoites  were  atypical  in  morphology  and 
there  were  numerous  uninucleated  cells  present  which  his- 
tologically might  very  well  have  been  cysts  of  the  limax  group. 
Cultures  for  the  limax  group  remained  entirely  negative. 
Inoculation  of  a  rather  large  quantity  of  stool  of  this  patient 
produced  the  same  type  of  diarrhoea  in  a  kitten,  after  an  in- 
cubation period  of  one  month,  that  characterized  the  symptoms 
in  the  patient.  Subinoeulations  were  readily  secured.  A 
second  case  was  obtained  with  a  similar  clinical  history.    No 


5  Certain  minor  precautions  were  observed  throughout  these 
inoculations.  In  the  first  place,  the  animals  were  always  anaes- 
thetized. This  not  only  made  them  much  easier  to  handle,  but 
it  prevented,  in  a  large  measure,  the  tendency  to  evacuation  im- 
mediately after  injection.  A  very  small  rectal  tube  was  used,  the 
smallest  size  catheter,  cut  to  a  convenient  length  and  inserted 
rather  high  in  the  bowel.  The  infective  material  was  injected 
with  a  syringe,  using  as  little  diluting  fluid  as  feasible.  After  the 
injection,  the  catheter  was  compressed  as  it  was  withdrawn  in 
order  to  distribute  the  material  remaining  in  it  throughout  the 
bowel.  A  distinctly  atypical  case  of  dysentery  inoculated  per  rec- 
tum with  these  precautions  into  a  kitten  produced  a  single  acute 
attack. 

0  In  one  instance  a  negative  result  followed  the  inoculation  of  a 
specimen  which  showed  no  amreba?  after  thorough  microscopic 
examination. 


motile  amoeba?  and  no  four-nucleated  cysts  were  found  micro- 
scopically, but  the  inoculation  intracsecally  of  the  stool  of  this 
patient  produced  a  watery  diarrhoea  after  an  incubation  period 
of  one  month,  with  the  presence  of  moderate  numbers  of 
amoeba?,  especially  after  purging. 

The  most  favorable  results  with  injections  per  rectum  have 
been  reported  by  Wenyon.1-0-  Five  strains  of  amoebae  were 
studied;  two  of  these  were  typical  pathogenic  E.  histolytica, 
one  of  which  was  inoculated  successfully  into  two  animals,  the 
other  failing  to  infect  an  adult  cat.  The  other  three  strains 
produced  the  same  type  of  diarrhoea  in  a  kitten,  after  an  in- 
cubation period  of  one  month,  that  characterized  the  symptoms 
but  all  three  of  these  non-pathogenic  strains  failed  to  para- 
sitize cats.  In  subinoeulations  with  the  strain  of  E.  histolytica, 
ten  cats  in  all  were  used ;  only  three  negative  results  occurred 
and  two  of  these  were  in  animals  inoculated  with  material 
from  the  fourth  passage  which  was  obtained  several  hours 
post  mortem,  most  of  the  amceba?  being  dead  at  the  time  of 
injection. 

The  result  reported  by  other  authors  and  our  own  experience 
have  lead  us  to  feel  definitely  that  the  intraeaecal  inoculation 
gives  a  better  opportunity  for  infection  than  feeding  experi- 
ments or  rectal  tube  injections,  and  that  it  is  distinctly  pref- 
erable to  some  of  the  older  procedures  in  which,  after  in- 
jection per  rectum,  the  anus  was  sutured  to  avoid  loss  of  the 
infective  material. 

The  exact  explanation  of  the  favorable  results  after  intra- 
csecal inoculation  probably  depends  upon  a  number  of  minor 
factors.  At  first  glance  it  would  seem  that  precisely  the  same 
result  could  be  accomplished  either  by  inoculation  into  the 
caecum  directly  through  its  wall  or  by  the  use  of  a  high  rectal 
tube.  Upon  closer  examination  it  will  be  seen  that  there  are 
several  minor  points  of  difference.  In  the  first  place  the  gen- 
eral ana?sthesia  which  is  required  is  probably  an  advantage.  It 
hardly  seems  possible  that  anaesthesia  of  a  few  minutes  dura- 
tion could  have  any  appreciable  effect  on  lowering  the  resist- 
ance of  the  animals.  Its  chief  value  in  aiding  infection  prob- 
ably lies  in  keeping  the  intestinal  tract  quiet  and  thus  avoiding 
the  prompt  expulsion  of  the  injected  material.  The  animals 
after  operation  frequently  remained  as  long  as  one  or  two  days 
without  defecating  and  then  only  formed  stools  were  passed. 
Another  point  of  definite  significance  is  the  economy  of 
material  which  is  permitted.  It  frequently  happens  that  only 
a  few  flakes  of  blood  and  mucus  rich  in  amoebae  and  com- 
paratively free  from  faecal  material,  as  in  specimens  obtained 
by  the  passage  of  a  rectal  tube,  may  be  available.  By  an  in- 
tracaecal injection  this  can  be  introduced  directly  into  the 
lumen  of  the  bowel  with  a  minimum  loss  of  material  in  the 
injection  apparatus  and  often  without  the  use  of  any  diluting 
agents;  at  most  only  a  minimum  quantity  of  diluting  fluid  is 
necessary.  This  is  a  distinct  advantage,  for  it  is  not  possible 
to  imitate  artificially  the  exact  composition  of  the  menstruum 
in  which  the  amcebse  are  found,  and  they  are  rather  better 
preserved  in  the  medium  in  which  they  occur  than  in  artificial 
mixtures  of  salt  solutions.  Lastly,  the  precision  with  which 
the  site  of  injection  can  be  selected  is  a  factor  to  be  considered. 
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With  a  rectal  tube,  one  can  only  distinguish  between  a  low, 

high  and  medium  position.     In  view  of  the  constancj   with 

which  the  lesions  appear  in   the  lower  rectum,  it   is  quite 

that  material  containing  only  trophozoites  could  be 

ited  to  best  advantage  in  this  region.     Moreover,  with 

.    tube  one  cannot  U'll  whether  the  blood  and  mucus  is 

being  introduced  directly  into  a  faecal  mass  or  against  the  wall 

of  the  intestine.    With  the  intracsecal  inoculation,  the  material 

era  at  least  be  deposited  against  the  mucosa,  avoiding  an  in- 

into  definite  faecal  mas 

1,'i.t  LTION  OS   i  in:  Amikh.i:   \\u  Bacteria. 
question  of  the  avoidance  of  final  masses  during  injec 
tioii  i .ri ii i^-  up  for  consideration  the  nature  of  the  relationship 
of  the  amoebae  and  bacteria  to  each  other.    All  possible  views 
■  1.     It   is  almost  an  open  question  as  to 
whether  the   bacteria  arc   beneficial   or  detrimental   to   the 
growth  of  amoebae,  though  possibly  they  constitute  an  indiffer- 
ent factor.    Perhaps  the  condition^  vary  with  different  spei  ies 
na.  but  it  seems  fairly  certain  that  the  bacteria  seldom. 
■  lute  an  indifferent  factor.    Jn  many  instance-  it 
served  that  the  amoeba  were  absent  or  very  scarce  in 
animals  in  which  there  was  extensive  bacterial  infection  such 
tonitis  or  septii  .i  una.    Moreover,  in  the  later  sfc 
infection,   the   organisms    frequently    became    much 
less  numerous  in  those  instances  in  which  a  profuse  bacti  rial 
enteritis  developed.     Likewise,  the  bacteria   were  mi 
tremel]  -canty  m  the  profuse  discharges  of  blood  and  mucus 
in  the  early  stage-  of  dysentery.     Similarly,   in  an   amoebic 

of  the  liver,  the  bacteria,  though  present,  wet 
sufficiently  abundant   to  he  identified   by   microscopical   ex- 
amination and  could  only  be  demonstrated  by  cultures.     I' 

would  m  plausible  t"  that   bacteria,   if  present, 

most  I"-  in  a  large  measure  suppressed,  since  the  unrestricted 

growth  of  bacteria  i-  detrimental  to  the  entamoeba;.     It   is 

an  probable  that  certain  bacteria,  in  limited  numbers, 

.  ih.it  bacteria  arc  not  i 
shown  bj  the  occurrence  of  liver  abscesses  which  are 
ally  sterile.    On  this  basis  then,  it  would  seem  almost 
ile  for  the  pathogenic  entamoebas  to  grow  in  thi 

its  of  the  bowel,  hut  they  could  re  their 

!  on  the  surface  of  the  mucosa.    Of  c 

■y.  when  the  faecal  matter  i-  replaced  by  hi I.  muni-. 

and  epithelial  sloughs  it  would  he  quite  e livable  that  the 

could  multiply  in  tin-  material  in  the  lumen 
!  a-  in  the  mucosa  ami,  submui  osa. 

Application  oi   Intra*  i  <  u.  Inoi  i  lations. 

It  i-  evident  that  there  is  considerable  opportunity  for  the 

more  exact  methods  for  the  production  of  amoebic  in- 

ii  animals.    In  our  own  experience,  the  use  of  intra- 

noculation  has  afforded  certain  advantagt 

usual  methods.    In  the  first  place,  we  feel  that  it  was  in  part 

rible   for   the   prop  .,   strain   of   hist 

through  a  larger  Beries  of  animal-  than  I 
obtained.    It  won],]  m  u<  be  a  comparatively  Bimple  matter 


p  actively  infected  animals  on  hand  for  at  least  several 

months,  a  period  sufficientl]  long  for  studying  many  of  the 
ordinary  problems  of  dysi  nl 

111   the   usual    routine  of   the   examination   of   patients,   the 

diagnos  ■  ntery  must  rest  altogether  upon  the 

clinical  conditions  and  the  morphology  of  the  entamoeba?. 
Animal  inoculation  has  not  been  of  any  assistance  m  the 
diagnosis  of  individual  cases  Bince  the  inoculation  of  patho- 
genic amoebae  too  often  fails  to  infect  the  animal;,  in  two 
instances  of  obscure  diarrhoea  which  were  studied  the  symp- 
toms of  the  patient  were  so  unusual  and  the  amoebae  were  so 
scarce  and  so  atypical  that  there  was  do  justification  for  the 
diagnosis  of  amoebic  infection  as  the  cause  of  the  diarrhoea. 
Animal  inoculation  showed  definitely  that  the  cases  were  due 
to  amoebic  infection.  Here  we  have  then  the  infection  of 
animals  with  material  so  pour  in  amoebae  and  so  atypical  in 
morpholog]  that  a  clinii  aJ  diaj 

quite  thi  tions  m  which  an  abundance  of 

virulent  organisms  from  acute  cases  fails  to  lals.    h 

may   even    be   suggested   that   inoculation    into   a    susi 
animal  may  prove  to  be  a  more  delicate  method  of  .ii:i_ m. ■- 1- 
than  the  microscopic  examination  of  the  .-tool-.     This  would 
i  ially   helpful   when   patient,-   are   seen   m   the   interim 
between  attacks  or  in  the  determination  of  the  pa 
found  in  carriers  of  E.  histolytica. 

The  exact  position  of  these  atypical  .-tram-  requires  some- 
what elaborate  study  in  order  to  classify  them.  These  amoebae 
differ  much  more  both  in  the  clinical  symptoms  which  they 
produce  and  in  their  morpholog]  than  man]  protozoa  which 
are  accepted  as  distinct  species.  However,  rather  than  desi  ribe 
a  new  variety,  it  seems  better  n>  designate  them  simply  as 
atypical  strait  ca  until  their  exact  position  can 

be  determined.     With  a  in  method  for  thi 

tion  of  animal-,  n   is  possible  to  Btudy  these  atypical  forms 
perimentally,  n  hi  ther  some  "i 
the  morphological   characteristics  oi    the  amoebae  which  are 
supposed  to  be  constant,  may  no!  subject  to  variation. 

Lastly,  n  is  self-evident  that  there  arc  many  features  in  the 

routine   which    we   have   followed    in   these   inoculation-    which 

require  modification.  In  the  first  place,  it  is  desirable  t" 
determine  exactlj  the  optimum  -He  of  injection  into  the  in- 

j  -t-  ami   for  trophozoites,  and   th< 
value  of  injury  to  the  mucosa  at  the  gib  m.     As 

regards  bai  b  rial  infect  on,  we  (<r\  that  man]  of  the  difficulties 
which  we  have  had  could  be  avoided.     1 [< 
viruleiii  their  appearam  e  without 

warning;   streptococci    may    appear  e   which    are 

sufficiently  virulent  upon  a  fatal 

septicaemia  du  '•     I' 

is  certainly  desirable  to  di  oiding 

■  ion. 

'  MtV 

1.    I  ■  ■  t ii in.  "i-  thi 

but,   ill    ■_■  I'   ha- 
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not  been  possible  by  either  of  these  methods  to  propagate  a 
strain  of  pathogenic  amoeba?  beyond  a  very  limited  number 
of  passages. 

II.  Inoculation  of  eight  strains  of  dysentery,  some  of  which 
were  distinctly  atypical  cases,  directly  into  the  cascum,  in  ten 
kittens  produced  an  infection  in  all  instances.  In  some  of 
the  subinoculations  considerable  difficulty  was  experienced 
with  bacterial  septicaemia. 

III.  Some  of  the  factors  bearing  upon  the  high  rate  of 
amoebic  infection  following  intraeaecal  inoculations  are  as 
follows : 

1.  Absence  of  tendency  to  expulsion  of  injected  material. 

2.  Optimum  utilization  of  infective  material  and  the  avoid- 

ance in  a  large  measure,  of  deleterious  diluting  agents. 


3.  Precision  of  the  site  of  injection  in  the  bowel. 

IV.  Definite  evidence  was  obtained  that  the  amoeba;  are 
able  to  injure  and  penetrate  the  healthy  mucosa.  Unre- 
stricted growth  of  bacteria  in  the  intestine  seems  to  be  un- 
favorable to  the  entamoeba?.  A  marked  suppression  of  bac- 
terial growth  in  the  amoebic  lesion  appears  to  be  necessary  for 
the  best  development  of  the  pathogenic  amoebae. 

V.  Animal  inoculation  by  intraca?cal  injection  has  been  of 
assistance  in  the 

1.  Propagation  of  a  strain  of  amoeba?  through  a  series  of 

animals  for  a  period  of  several  months; 

2.  Determination  of  the  etiology  of  some  obscure  diarrhoeas : 

3.  Study  of  the  morphology  of  some  atypical  amo?ba>  of  low 

virulence. 
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ANALYSIS  OF  A  CASE  OF  PSYCHASTHENIA. 

By  Henei  Flournoy,  M.  D., 
Interne,  Henry  Phipps  Psychiatric  Clinic. 


The  case  which  I  wish  to  discuss  is  that  of  a  man  28  years 
old,  who  suddenly  developed  the  idea  that  he  would  have  to 
kill  his  child.  For  five  months  this  idea  persisted  without 
any  change,  then  it  disappeared  and  was  replaced  by  the 
thought  of  killing  himself.  About  two  months  after  the  de- 
velopment of  this  suicidal  impulse  the  patient  decided  to  come 
to  the  Henry  Phipps  Psychiatric  Clinic  for  treatment. 

A  mental  disorder  of  such  a  nature  where  one  abnormal 
idea  suddenly  appears  and  remains  in  the  mind  of  an  appar- 
ently healthy  individual  is  very  similar  to  what  occurs  in 
eases  of  paranoia.  The  nature  of  such  an  idea,  however,  is 
different,  as  in  the  paranoiac  it  consists  in  a  wrong  interpre- 
tation of  a  limited  part  of  the  outside  world — a  systematic 
delusion  not  recognized  as  such.  In  the  present  ease  there  was 
no  delusion,  but  the  patient  referred  to  the  ideas  of  killing  his 
child  or  of  killing  himself  as  "  harassed  feelings  "  which  he 
had  to  fight.  He  was  conscious  of  his  abnormal  trend  of 
thought,  although  he  could  not  understand  its  mechanism. 
By  analyzing  his  feelings  and  by  trying  to  find  out  the  why 
and  wherefore  of  several  incidents  which  had  occurred  before 
the  onset  of  his  obsession,  when  we  found  that  he  had  once 
suspected  his  wife  of  infidelity  and  had  sometimes  doubted 
if  the  first  child  was  really  his,  the  idea  of  killing  the  child 
became  much  clearer  in  view  of  these  facts  which  he  had 
repressed. 

In  cases  of  this  nature,  it  is  advisable  to  take  into  considera- 
tion the  slightest  incidents  preceding  the  onset  of  the  disorder, 
and  it  is  important  to  see  clearly  the  inner  conflict  out  of 
which  the  obsession  might  have  sprung.  By  such  a  method  of 
procedure  our  patients  are  put  in  the  position  of  being  able 
to  understand  the  cause  "1'  their  abnormal  thoughts  and-  to 
get  rid  of  them.  If  they  did  not  have  such  help,  thoughts  of 
an  obsessive  nature  might  cause  more  or  less  serious  con- 
sequences, according  to  their  nature  and  strength. 


*  Read  at  a  meeting  of  the  American  Medico-Psychological  Asso- 
ciate n,  May  28,  1914. 


In  1816  Baillarger '  reported  the  very  striking  case  of  a 
farmer,  who,  at  the  age  of  17  years,  developed  the  idea  of 
killing  his  mother.  He  was  unable  to  account  to  himself  in 
any  way  for  the  onset  of  this  idea.  For  20  years  he  fought 
against  it,  and  it  was  so  strong  that  on  two  occasions  he 
enlisted  in  the  army  so  that  he  might  be  away  from  home.  At 
the  age  of  37  this  obsession  gave  way  and  was  replaced  by  the 
idea  of  killing  his  sister-in-law.  A  few  years  later  the  patient 
consulted  a  physician,  who  gave  him  a  certain  amount  of  adr 
vice  and  bled  him,  but  his  frightful  thought  did  not  leave  him. 
At  the  age  of  43  he  felt  that  he  could  not  resist  carrying  out 
the  act  any  longer,  and  to  safeguard  himself  he  begged  his 
family  and  a  physician  to  have  himself  locked  up  in  an  asylum. 

From  a  diagnostic  viewpoint  we  are  dealing  here  witli  a  type 
of  obsession  on  account  of  which,  the  patients  feel,  contrary  to 
their  conscious  wish,  a  strong  tendency  to  execute  an  act  of 
the  consequences  of  which  they  are  afraid.  Such  a  condition 
is  closely  akin  to  other  obsessions  characterized  by  doubts, 
impulses  or  phobias.  Although  disorders  of  this  nature  are 
usually  described  under  the  name  of  psychasthenia,  yet  they 
do  not  constitute  a  clean-cut  disease,  but  should  be  considered 
as  the  results  of  previous  and  deeper  difficulties.  In  each  case 
an  attempt  should  be  made  to  understand  the  mechanism  of 
the  disorder  by  analyzing  the  concrete  situations  with  which 
the  patient  had  to  cope. 

S.  H.,  a  traveling  man,  2S  years  old,  was  admitted  to  the  Psychi- 
atric Clinic  in  December,  1913.  His  father  had  died  from  chronic 
alcoholism,  but  otherwise  the  family  history  was  negative. 

Except  for  the  ordinary  diseases  of  childhood,  the  patient  had 
always  been  in  good  health.  He  is  stated  to  have  been  clever  at 
school. 

At  home  he  was  severely  treated,  especially  by  his  father,  who 
would  not  allow  his  children  to  have  any  recreation.  He  has,  how- 
ever, been  a  steady  workman,  having  been  employed  by  the  same 
firm  since  his  fourteenth  year. 


•Annal.  Med.  Psych.,  1846,  8,  p.  10,  quoted  in  Traite  de  pathol. 
ment.,  p.  752. 
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He  married  at  20.  His  wife  and  two  children,  both  girls,  3  years 
and  S  weeks,  respectively,  are  all  healthy. 

The  physical  condition  of  the  patient  is  good.  Apart  from  a 
slight  irritability,  there  is  no  apparent  mental  trouble.  His 
memory,  his  power  of  retention  of  recent  impressions,  and  calcu- 
lation are  normal.  There  is  no  history  of  alcoholism.  The  patient 
is  of  a  cheerful  disposition,  and  has  always  been  strictly  devoted 
to  the  Roman  Catholic  Church,  in  which  he  was  brought  up. 

His  only  complaint  was  that  si\  months  previous  to  admission 

he  suddenly  developed  the  fear  that  he  might  kill  his  first  baby. 

During  the  month  just  preceding  admission  this  tear  faded  away 

and  was  followed  and  replaced  by  the  idea  of  killing  himself.    The 

patient  consulted   his  physician   and   his  confessor,   and  both   of 

them  advised  him  to  fight  against  such  ideas,  but  as  he  could  not 

he  got  the  impression  that  this  thought  of  harming  him- 

as  a  punishment  tor  his  sins. 

On  admission  (Dec,  1913)  the  patient  said:    "  1  want  to  get  rid 

worrying  and  harassing  feelings,  which  I  have  had  since 

June  2,  1913."    On  that  date  the  patient  had  been  in  a  southern 

'rip,  while  his  wife  and  child  had  remained  at  home. 

gi  iting  up  feeling  as  well  as  usual  the  obsession, 

the  onset  of  which  he  describes  as  follows,  suddenly  came  to  him: 

"  after  my  bath.  I  stretched  my  arms  out,  a  morning  strete 

like  .i  rlosh  the  thought  ram.  over  me  that  I  was  going  to  harm  in 

y  or  to  kill  my  baby.    This  thought  frighti-ned  me  terribly 

and  I  tried  to  get  rid  of  it,  but  I  could  not  do  it.    Then  I  went  out 

to  work  with  this  thought  with  ma    I  fought  this  way  for  five  days, 

until  I  decided  to  come  home,  and  I  have  been  fighting  it  ever 

In  reviewing  the  history  of  his  life,  the  patient  gave  the  follow- 
ing important 

child,  lie  had  lived  in  constant  fear  of  his  father,  who, 
being  quick-tempered  and  sometimes  drunk,  used  to  beat  his 
children  and  his  wife.  The  patient  had  not  only  had  a  deep 
affection  for  his  mother,  but  a  feeling  of  pity  and  sensitiveness. 
as  he  frequently  saw  her  maltreated  or  threatened.  When  he  was 
eld  he  left  hi. ne  i,,  .  -rape  his  father's  supervision  and  to 
earn  his  own  living.     He  -. 

Indulged  in  sexual  relations  in  an  Banner  until  he  mar 

the  age  of  20  - 

His   wife   had    become    pregnant    by    him    four   months   before 

marriage,  when  they  were  engaged,  and  an  abortion  was  performed 

in  order  to  avoid  a  Bcandal.    This  episode  created  a  deep  religious 

Conflict  in  the  patient,  as  the  abortion  for  which  lie  was  responsible 
In  strictly  forbidden  by  the  Catholic  Church.     Although  he 

-■•r.  his  feeling  of  responsibility  became 

•lent    gave    an    account    of   the    conflict    which 
in  the  following  words: 

I  always  was  convinced  of  my  fault,  but  I  would 

•    ink  that  It  was  not  my  fault,  on  account  of  my  r> 

bilitv  to  God     I  never  doubted  that  I  was  the  cause  of  the  abor 
tion.  but.  from  <i  spiritual  ttandpoint,  1  would  have  been 

I    been   guilty,   that   means,   that    I    could    have 
My  if  I  bad  been  in  tie    position  to  doubl   tuy 

patient   was   already   willing,   befon 
married,  to  cultivate  unjustified  warde  her.  and  the 

thought  that  another  man  might  have  been  t! 

abortion    of    his    fiance,-,    was    in 

with  his  wish  to  avoid  the  responsibility  of  his  :,,t     He 

I  his  n  Ife  !  I    Ing  to  do  with  .  i 

man.  but  he  hr  pldon  to  relieve  hi 

After  the  marriage  they  lived  at  hi-  mother-  hone 

over  the  diffi  rence  in  th- 
ine of  his  mother  and  sister  and  of  his  wife,  the  latter  belonging 

to  a  higher  das  affectionate  and  ton 

ing  his  mother  and  sj-t,  r.  iperiorlty  of  his  wil 

ucation  with  unea-it  tment     Tie 


clearly  that  it  would  have  given  him  some  instinctive  satisfaction 
if  he  had  found  that  she  was  lower  in  some  way.  Here  again  the 
moral  side  was  the  only  one  where  sin-  might  have  been  inferior, 
so  that  the  patient's  tendency  to  suspicion  was  increased  after 
marriage.  "  always  trying,  he  says,  to  find  something  wrong  in  her 
life,  of  which  1  could  accuse  and  suspect  her." 

The  only  episode  about  which  he  thought  he  had  ground  to 
accuse  her  happened  one  and  one-half  years  after  marriage.  One 
evening  one  of  his  friends  came  to  his  home  to  take  him  to  the 
theater.  \s  the  patient  was  dressing  his  friend  remained  in  the 
dining  room  in  company  with  his  w  ife.  Suddeuly  the  patient,  who, 
from  his  owu  room,  could  scarcely  hear  their  conversation,  mis- 
understood a  word  and  jumped  at  once  to  the  conclusion  that  she 
ljad  deceived  him.  "  I  just  went  up  in  the  air.  I  was  like  a  crazy 
man.  1  think  the  first  thing  I  did  was  to  tell  this  fellow  that  I 
couldn't  go  with  him,  1  was  sick.  He  left  alone  and  then  I  started 
to  fight  with  my  wife.  I  remember  that  I  accused  her  of  every- 
thing under  the  sun,  and  that  I  pushed  her  violently  down  on  the 
COUCh  and  accused  her  of  having  been  untrue  to  me  that  afternoon 
with  this  fellow."  His  wife  denied  everything  and  all  his  further 
attempts  to  get  any  proof  failed 

After  he  bad  worried  one  year  about  this  matter  without  reach- 
ing any  conclusion,  he  decided  not  to  think  any  more  about  it  and 
to  banish  it  from  his  mind.  Five  years  later,  however,  while  in 
the  hospital,  he  stated  in  a  very  frank  manner  that  he  had  not 
allowed  this  idea  of  infidelity  to  come  into  his  mind  for  several 
years.  When  advised  to  make  this  point  clear,  he  answers:  "  1 
don't  like  to  think  of  that."  which  is  a  good  example  of  a  voluntary 
repression,  where  the  patient  tried  to  keep  away  from  his  own 
mind  the  unclear  and  painful  feeling  of  perhaps  having  been 
deceived. 

It  must  he  remembered  that  he  himself,  sin.  in  spite 

of  his  passionate  nature  and  of  the  many  temptations  lie  had  in  his 
traveling  profession,  had  always  been  true  to  his  wife.  ]n  Febru- 
ary, 1911,  four  years  after  the  incident  of  suspicion,  the  first  child 
was  born,  to  the  entire  satisfaction  of  the  patient  and  his  wife. 
But  when  she  was  pregnant  again  in  1913  both  were  diss 
because  for  financial  reasons  they  did  not  want  another  child  so 
soon.    The  question  ol  an  abortli  hi.  but  was  declined 

lor  tie  patient  would  not  burden  himself  with  this  guilt 
a  second  time.  Following  this  he  became  nervous  and  irritable. 
but  accepted  the  Idea  of  having  a  second  child  up  until  June  i.  1918, 
my.  in,  eh  m  brought  back  the  idd  difficulty  of  the  suspi- 
cion towards  his  wife,  which  for  Ave  years  he  had  not  thought 
about. 

Towards  the  end  Ol    May.   1913,  he  had   met  a  young  girl  on   tie 

trip  already  mentioned,  whosi   company  he  enjoyed     On  May  81, 

1913,  sin-  told  him  that  she  had  had  relations  with  a  friend  of  his, 
and  following  this  he  brooded  and  felt  ashamed  of  his  friend,  who 
had  been  untrue  to  a  faithful   wife       II.  need  a  feeling 

of  jealousy,   a      he  himself   had    1  liking   for   the  girl, 

which,  out  of  respect  for  his  own  wife  and  child,  be 

The  next  morning.  June  2,  the  thought  of  killing  the  first  child 
(lashed    into    his    mil  Ion    graduall;. 

when  at  tie-  ,  nd  of  October  the  second  child  was  horn,  hut  only  to 

he  replaced  by  th(  ould  kill  bin 

lie  describ*  rs,  when  he 

The   impression    would    i  that    I    could    not   do 

such    a    thing,   then    in-tantly    tie    thought    would    follow    that   no 
matter   what    I   did   to   tight 
r>  suit   WOUld   I"  .  that    I   would   d 

He      I,  111 

which  could  explain  Buch  thoughts     He  did  not  think  tl 
might  have  any  connection   with   previi 

at,  d  In  tl  tuation  which  n  \  i  aled  tl 

data. 
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At  this  point  in  the  analysis  the  probable  mechanism  of  the 
obsession  was  assumed  to  be  as  follows: 

While  ruminating  over  a  possible  intrigue  with  the  girl  the  con- 
flict between  his  instinctive  impulse  and  his  duty  as  husband  and 
father  was  unusually  strong,  and  the  suspicion  perhaps  that  he 
had  once  been  deceived  by  his  wife  would  have  come  into  his  mind, 
if  he  had  not  been  in  the  habit  of  banishing  it.  He  did  not  think 
of  it.  This  old  question  was  again  repressed,  but  the  situation  was 
too  hard  to  cope  with,  and  the  smaller  and  more  recent  difficulty 
of  his  married  life,  viz.,  the  idea  of  soon  having  a  second  child, 
helped  to  determine  the  form  of  the  obsession,  that  is,  the  frightful 
idea  of  killing  his  child,  replaced  later  by  the  fear  of  killing 
himself. 

The  above  explanation  was  given  to  the  patient  on  the  4th  of 
January,  and  on  the  5th  he  felt  relieved.  The  obsession  to  kill  him- 
self did  not  come  any  more,  and  when  he  thought  of  it  there  was 
no  fear. 

Six  days  later  he  again  began  to  have  a  slight  feeling  of  uneasi- 
ness concerning  his  first  child,  with  fear  of  harming  it.  A  deeper 
analysis  of  old  memories  and  of  his  dreams  showed  still  more  defi- 
nitely how  this  obsession  was  closely  connected  with  his  suspi- 
cions of  his  wife.  The  patient  had  doubted  sometimes  if  this  child 
was  his,  although  he  had  never  allowed  this  doubt  to  remain  in 
his  mind. 

When  compelled  to  reason  out  the  situation,  he  finds  that  the 
only  man  whom  he  suspects  his  wife  to  have  been  with  died  at 
least  one  year  before  the  child  was  born,  and  he  says:  "  While  not 
for  one  second  I  ever  gave  it  a  thought  to  question  the  birth  of 
either  one  of  my  babies,  I  feel  relieved  to  know  that  they  are  both 
mine,  especially  my  first  baby,  because  I  have  absolute  proof." 
In  view  of  this  revelation  of  the  patient's  latent  doubts  as  to 
the  paternity  of  the  children,  chiefly  the  first  one,  the  probable 
mechanism  of  his  obsession  became  somewhat  clearer.  His  fear  of 
harming  the  child  disappeared  again. 

Discussing  also  why  he  had  once  accused  his  wife  of  having 
deceived  him,  he  realized  how  blindly  he  had  jumped  to  a  conclu- 
sion; the  more  he  thought  of  it  the  more  he  got  convinced  of  her 
faithfulness,  whereas  the  only  suspicion  could  be  the  word  which 
he  misunderstood.  "  All  these  reasons  tend  almost  to  give  me  an 
absolute  proof  that  I  have  been  mistaken.    I  never  tried  before  to 


reason  this  whole  thing  out  in  any  way.  When  the  matter  came 
to  my  mind,  at  first,  I  asked  my  wife  over  and  over  again,  and  she 
denied  it  always  in  the  same  frank  manner;  however,  I  was  never 
convinced  because  I  never  reasoned  it  out  myself.  Later  I  ban- 
ished this  question  when  it  came.  I  have  not  had  an  occasion  to 
suspect  her  afterwards." 

This  statement  shows  what  a  strong  tendency  the  patient  had 
to  suspect  his  wife.  "  Before  meeting  her,  my  impressions  of 
women  were  that  they  were  very  weak,  easily  persuaded  to  do 
wrong,  but  I  did  not  realize  that  men  were  just  as  weak.  I  had 
always  been  kept  down  at  home,  not  allowed  to  have  much  company 
and  thus  got  this  impression  of  women  from  my  father's  treatment 
of  my  mother." 

Such  an  explanation  is  only  very  superficial,  but  since  it  comes 
from  the  patient,  it  shows  that  he  realizes  how  far  back  the  roots 
for  his  suspicious  state  of  mind  are  to  be  found  in  himself,  more 
than  in  the  behavior  of  his  wife. 

The  patient  left  the  Clinic  February  14,  1914.  He  felt  perfectly 
well  until  March  10,  when  a  slight  difficulty  with  his  wife  made 
him  feel  a  little  uneasy  about  his  children.  He  got  quickly  over 
this  trouble  and  felt  well  again. 

The  striking  points  in  this  cast'  arc: 

(a)  The  sudden  onset  of  an  obsessive  fear  that  lie  would 
kill  his  child,  then  that  he  would  kill  himself,  against  which 
the  patient  fought  in  vain  for  seven  months. 

(h)  The  disappearance  of  the  obsession  as  soon  as  the 
patient  saw  that  it  could  lie  connected  with  previous  dif- 
ficulties. 

(c)  The  persistence  of  an  uneasy  feeling  towards  the  chil- 
dren, without  fear,  arising  at  times  when  the  patient  is  de- 
pressed or  crossed. 

The  whole  trouble  is  closely  related  to  a  suspicious  state  of 
mind,  a  fact  which  the  patient  had  to  realize.  His  prospeel 
of  avoiding  a  relapse  of  the  obsessive  fears  depends  greatly  on 
the  extent  to  which  he  will  he  able  to  assume  a  new  mental 
attitude  towards  his  wife. 


FIBRINOLYSIS  IN  CHRONIC  HEPATIC  INSUFFICIENCY/ 

By  E.  VV.  Goodpastiki:.  M.  I).. 
Inslnulor  in   Pathology,  -Johns  Hopkins   University. 
/From   the  II ant.  rimi  Laboratory  of  Experimental  Medicine,  Johns  Hoiikitis  Medical  school) 


In  the  course  of  a  study  of  the  blood  in  hemorrhagic  con- 
ditions a  ease  of  very  advanced  liepatic  cirrhosis  came  under 
observation.  The  patient  had  been  bleeding  frequently  and 
freely  from  the  nose,  mouth  am!  rectum.  Her  condition  was 
extreme  ami  shortly  she  came  to  autopsy.  Blood  was  drawn 
from  the  heart  soon  after  death.  It  clotted  firmly  in  normal 
time.  Three  ami  one-half  hours  later  the  riot  had  completely 
dissolved,  leaving  no  trace  of  fibrin. 

Following  this  we  observed  specimens  of  blood  from  many 
patients  with  various  diseases  to  see  if  any  clot  would  undergo 
a  similar  dissolution.!     The  study  lias  included  four  cases  of 


*  Aided  by  a  grant  from  the  Rockefeller  Institute  for  Medical 
Research. 

1 1  wish  to  thank  Drs.  Rowntree,  Marshall  and  Chesney  for  the 
use  of  their  valuable  material  and  data. 


atrophic  hepatic  cirrhosis,  which  have  come  to  autopsy:  and  it 
is  the  interesting  phenomenon  of  -  fibrinolysis  "  in  their  blood 
which  constitutes  the  subjeel  of  this  paper. 

The  term  "  fibrinolysis  "  was  first  used  by  Dastre,1  in  1893. 
He  coined  the  word  to  designate  the  phenomenon  of  fibrin 
dissolution  in  serum.  Whipped  fibrin  left  in  its  own  serum 
IS  hours  lost  on  an  average  8ji  in  weight.  Dastre  .ailed  atten- 
tion to  this  as  a  possible  source  of  error  in  quantitative  esti- 
mations of  this  proteid.     lie  worked  with  the  blood  of  dogs. 

Despite  this  initial  loss  in  weight  of  fibrin  a  clot  from 
normal  blood  will  not  undergo  complete  dissolution  for  a  very 
long  time.  It  may  be  incubated  at  body  temperature  for  days, 
or  wcck>  even,  without  entirely  liquefying,  if  kept  sterile.  In 
la,  t  it  is  a  matter  of  days,  as  a  rule,  before  one  can  detect  with 
the  eye  any  change  in  the  clot.     This  extremeh  .-low  autolysis 
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of  blood  ha-  been  long  observed.  Under  certain  experiment- 
ally induced  conditions,  however,  fibrinolysis  may  become  ven 
active.  For  instance,  Jacoby/  in  1900,  studying  the  relation 
of  changes  in  liver  and  blood  in  phosphorus  poisoning  t" 
autolysis,  observed  that  blood  from  a  severe!)  poisoned  dog 
was  actively  fibrinolytic.  Blood  drawn  from  this  dog  ai  the 
height  of  intoxication  would  not  clot,  owing  to  an  abs 
fibrinogen  :  but  when  normal  blood  was  added  to  it  the  mixtun 
clotted  readily.  After  a  while  1 1 1 « -  clot  was  completel)  dis- 
solved. Other  observers  have  called  attention  to  active  fibrin- 
olysis in  the  blood  of  phosphorus  poisoned  animals,  bul 
rather  incidentally  as  Jacoby  did. 

In  1905  Nolf '  discovered  fibrinolysis  active  in  the  blood  of 
i.h  had  received  intravenous  injections  of  proteoses. 

-.  rved   the   same  condition    likewise   in   animals  after 
extirpation  of  the  liver. 

Years  before  Dastre  called  attention  to  fibrinolysis  in  serum, 
the  fact  that  fibrin  dilute  solutions  of  certain  salt-. 

like  KNO  .  \al  I.  |  Nil,  I,  SO«,  Na,S()„  was  well  known,  and 
had  given  rise  to  much  work  and  discussion.'    The  outcomi   o1 

nvestigations  was  the  proof  that  dissolution  of  fibrin 
under  such  condition-  was  not  due  to  putrefaction,  and  the 
probability  that  it  resulted  from  proteolytic  activitj  of  en 
leucocytes,  rather  than  from  a  simple  physical  disso- 
lution  without  chemical  change— a  view  held  by  Hamniarsten 
and  others.  Dastre  himself  believed  the  dissolution  of  fibrin 
due  to  a  pro.  stion,  for  he  found  proteoses  and  pep- 

tones were  formed  a-  a  result  of  it.  He  imagined  the  salt- 
acted  like  a  proteolytic  ferment.     Rulot  '  upheld  the  li  111 

of  digestion,  and  showed  that  «  hen  the  «  hite  corpusi  les 
were  eliminated  very  little  digestion  of  fibrin  took  place. 

The  problem  of  an  active  fibrinolysis  in  serum  is  even  re 

complex  ami  difficult  to  explain  satisfactorily.     For  I 

deal  with  ; ther  factor,  namely,  the  well-known  anti- 

proteolytic  property  of  blood.  Granting  the  dissolution  of 
filirin  in  serum  to  he  due  to  enzyme  activity,  two  mam  possi- 
bilities suggest  themselves  to  explain   it.  \i/...   (a)   great   in- 

■:  proteolytic  ferment  overbalancing  the  normal  ants 

property  of  the  blood,  and  I  hi  a  diminution  or  absence 
of  antiproteolytic  substance,   permitting  the  normal    proteo- 

1    to   111  1. 

■  it/.'  iii  190(5,  studying  post-mortem  changes  in  human 

'lie  rather  frequent  occurrence  of  fibrinolysis  ol 

-  ular  .lot-  m  bodies  autopsied  sometime  after  death. 

1  the  hi I  was  .  ompletcl)  fluid  and  no  fibi 

could  he  demonstrated  a-  - i-  ten  hour-  after  death. 

it  fibrinogen  can  he  destroyed,  probably  by  fibrin- 
rmeiit.   hefore  an\    <  he  -    post    mortem.     (  II 

•  met  a  sudden  death  were  more  likely  to 
exhibit  post-mortem  fibrinoid  - 

from   the  statement   that   blood    in   severe  cases   oi 
leukemia  may  become  proteolytic,'  I  have  found  no  n 
to  the  ante-mortem  w  i  urn  n<  •  of  pathological  fibrinoid  • 

■    any  Bpedtnen  of  i,i i  win  in  all  probability 

undergo  a  certain  amount  of  dissolution   ii   left  ■  rum   .<. 

sufficient  length  of  time,  it  becomes  necessary  to  define  what  ore 


human  disease.  Recently  Saxl'  investigated  the  proteolytic 
power  of  normal  and  pathological  human  -era  toward  peptone. 
After  two  days,  the  shortest  interval  of  digestion  in  Ins  experi- 
ment-, there  was  some  proteolysis  bj  the  serum  of  each  of  the 
36  cases  studied,  including  a  case  of  cirrhosis  hepatis.  The 
difference  m  amount  of  digestion  was  not  striking. 

In  the  following  cases  of  cirrhosis  fibrinolysis  ha-  been  very 
rapid  ami  clean  cut: 

Casi  I.  Med.  Hist  No  31630.  B.  II..  age  :.:..  white  female. 
Admitted  to. I.  II.  II.  October  i.  1913.  (  omplaint:  pain  in  Btomach, 
shortness  of  breath.    ]•".  li     negative     Headaches  for  several  years, 

short  of  breath  lor  two  years.  Has  had  blood]  stoe's  for  two 
rears.  Marked  alcoholic  history,  usually  12  to  is  bottles  of  beer 
a  day,  since  the  age  of  16. 

P.  1.  began  three  months  ago  with  enlargement  of  the  abdomen. 
Skill  yellow  for.  four  months  Occasional  epistaxis.  Vomiting  of 
greenish  material  with  no  loss  of  blood.  Hay  before  admission 
patient  began  to  be  mentally  dull.  P.  lv:  sclera'  have  yellowish 
tinge.  Heart  dullness  11  cm.  to  the  hit:  soft,  blowing  systolic 
murmur.     Abdomen   disti  tided,   numerous   large   veins  over   the 

lateral  portions.  Small  area  of  tympanj  in  tin  umbilical  region. 
White  blood  cells  21,800.  Hb.  70  per  cent.  Pay  of  admission 
tapping  was  done;  6%  liters  oi  turbid,  yellow  fluid  remov 
taining  2200  white  blood  ceils  per  cu.  m.  Sp.  Gr.  mi:'.  Palpation 
after  tapping,  liver  edge  just  felt;  dullness  to  the  costal  margin; 
no  masses;  tenderness. 

October  :id.  Patient  has  been  comatose  since  admission.  Defl 
nite  impairment  of  percussion   note  o\er  the  right   base  up  to  the 

6th  spine  of  the  back.     Breath  sounds  feeble     Numerous  rale-. 
Tendency  to  bleed  rather  freely  from  nose,  gums  ami  rectum, 
impression:     Cirrhosis  of  liver,  toxic  Btage;  bronchopneumonia 

of  right    lower   lobe.      Urine     Sp.   dr.    1012,   trace   of   albumin.      No 

casts, 

Anatomical    Diagnosis.     Cirrhosis    of    liver;     chronic    fibrous 
tuberculosis  (apex  of  left  lung)     acute  tuberculous  brom 
monla  (apex  of  left  lung);  tuberculous  peritonitis:  chronic  diffuse 
nephritis;  hemorrhagic  and  diphtheritii  ironic  splenic 

tumor:  bronchopneumonia;  bronchitis;  tracheitis:  jaundice;  bi- 
lateral ovarian  cyst;  bilateral  hydrosalpinx,  ulcerative  vaginitis; 
tuberculous  bronchial  lymphadenitis  (caseation);  chronic  fibrous 
pancreatitis:  chronic  tuberculous  perihepatitis  and  perisplenitis; 
lei  n. 

Bodj  i--  Hi..'  ■  i  pupils 

lal  and  nol  dilated     The  conjunctiva?,  mucous  membranes 

and  -kin.  e-|  eciallj   '  ;  There 

is    a    puncture    wound    fr tapping    in    the    midline    hehm     Ihe 

umblllcu  ler  full  and  slight  fluctuation  is 

made  mil  Lines  atrophies  are  pr.  •lit  on  the  abdomen  The 
right  leg  is  s  cm.  shorter  than  the  left  [ling  is  in  the 

thigh     The  femur  Is  bent  ami  thickened     The  bend  occui 

the  junction   of   the   middle  of   the  lower   third.      The   right    lower 

leg   has  a    number  of  eld   CUtam 

there  is  abundant  panniculus     The  abdominal  cavitj   cot  I 

considerable  excess  of  yellow,  Bllghtly  turbid  fluid.      I 

is  thickened  and  laden  with  fat,  and  is  slightly  rolled  up  over  the 

transverse  colon.    Tie   blooi  ry  and  perito- 

neum are  Injected,  and  ovi  r  all  thi  peritoneal  Burfaci  -  are  thickly 
scattered,    small,    translucent,    slight!) 
4  p..  mm.  iii  diameter     Some  ,,f  these  have  a  yellowlsl 
and  practical!)  .ill  ol  them  hav<   .i  Blight  halo  of  Injection  around 

■  tv« here  but  an   i 

more    numerous    in    the    Malik-    and    pel  in    the    more 

means  by  a  pathological  fibrinolysis     Prom  our  ol 

ii  ludi  d  that  an)   blood 
12  hours  at  body  temperature  it  put!.' 
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exposed  portions  of  the  mesentery  and  intestinal  coils,  although 
this  distribution  is  not  very  marked.  The  liver  is  small,  the 
edge  lying  slightly  above  the  costal  margin,  and  it  is  very  firm. 
The  gall  bladder  is  adherent  to  the  colon  and  omentum,  and  there 
are  numerous  adhesions  about  the  pelvis,  where  a  large,  rounded, 
cyst-like  body  projects  upward  above  the  pelvic  brim  on  the  right 
side.  On  opening  the  chest  it  is  found  that  the  diaphragm  has 
been  pushed  upward,  to  a  slight  extent  lessening  the  size  of  the 
thoracic  cavity.  The  heart  lies  in  a  normal  position.  The  pleural 
surfaces  are  smooth  and  glistening. 

Liver  weighs  1425  gm.,  measures  23  x  14  x  8%  cm.  It  is  of  a 
very  remarkable  firmness,  resembling  hard  rubber.  The  outer 
surface  has  a  few  small,  opaque  granules  as  described  above. 
Aside  from  these  it  is  very  rough.  The  lobules  are  outlined  by 
depressions.  It  is  also  mottled  in  color;  the  centers  of  the  lobules 
appear  to  be  yellow,  while  the  remainder  is  of  a  darker  tinge,  while 
in  some  places  there  is  grayish  material  resembling  connective 
tissue.  On  section  the  lobules  are  readily  seen.  The  liver  tissue, 
however,  seems  to  be  compressed  into  a  very  small  area.  In  every 
case  it  is  bile  stained.  The  portal  zones  are  very  thick  and  seem 
to  be  composed  mostly  of  grayish,  translucent  looking  tissue. 
Throughout  them  are  many  tiny  blood  vessels  which  in  places 
give  the  portal  zone  a  purplish  appearance.  In  a  few  places  are 
seen  tiny,  yellow,  opaque  dots,  distributed  without  relation  to  the 
lobules. 

Microscopically  the  liver  shows  well  marked  but  not  extreme 
annular  cirrhosis.  Central  congestion  and  fatty  change.  Ad- 
vanced repair.  In  connective  tissue,  well  marked  mononuclear 
infiltration  and  vascular  congestion. 

Blood  Examination. — Blood  was  drawn  from  the  heart  one  hour 
after  death.  It  was  hydra?mic  and  had  not  yet  begun  to  clot  intra- 
vascularly.  Five  minutes  after  withdrawal  it  clotted  firmly.  A 
portion  of  blood  was  drawn  into  1  per  cent  sodium  oxalate  to  pre- 
vent clotting.  This  was  centrifuged,  and  20  cc.  of  the  supernatant 
plasma  used  to  determine  the  amount  of  fibrinogen.  The  plasma 
was  bile  stained  and  faintly  alkaline  to  litmus.  A  part  of  this 
plasma  was  used  for  coagulation  tests  and  tests  for  fibrinolysis. 

The  coagulation  time  was  normal: 

1  cc.  plasma  +  1  drop  Cad,  (is  )  =  clot  6  minutes. 

The  original  clot  from  the  heart's  blood  and  specimens  of 
clotted  oxalate  plasma  were  placed  in  the  thermostat  at  37°  C.  In 
three  and  one-half  hours  they  were  fluid  again.  The  clots  had 
completely  dissolved. 

The  plasma  was  capable  of  digesting  dog's  fibrin  in  small 
amounts,  but  was  inhibited  by  dog's  plasma  in  larger  amounts. 

1.  .25   cc.  human  plasma  +  .75  cc.  dog's  plasma  +  Ca  2   drops  = 

clot  =  no  fibrinolysis  24  hours. 

2.  .5  cc.  human  plasma  +  .5  cc.  dog's  plasma  +  Ca  2  drops  =  clot  = 

partial  fibrinolysis  24  hours. 

3.  .7".   re.   human   plasma  +  .25   cc.  dog's  plasma  +  Ca   2   drops  = 

clot  =  complete  fibrinolysis  4  hours. 
Inhibition  of  fibrinolysis  by  dog's  serum. 
1    ..".  cc.  human  plasma  +  .5  cc.  dog's  serum  +  Ca  1  drop  =  clot  = 

complete  fibrinolysis  15  hours. 
2.  .5  cc.  human  plasma  -j-  .5  cc.  normal  salt  solution  +  Ca  1  drop  = 
clot  =  complete  fibrinolysis  3  hours. 
Tests  made  with  oxalate  plasma  on  three  successive  days  showed 
a  marked   diminution  in  fibrinolytic  activity.     Whereas  the  clot 
digested  in  three  and  one-half  hours  on  the  first  day,  it  digested  in 
nine  hours  on  the  third  day.    After  heating  clotted  oxalate  plasma 
;it  60    ('.  for  30  minutes  no  fibrinolysis  took  place  within  12  hours. 
Fibrinogen  estimation  yielded  the  low  quantity  of  .1S3  gm.  per 
100  cc.  blood  plasma.     This  is  about  one-third  the  normal  fibrin- 
ogen content  of  human  plasma. 

Si  mmaby. — White  woman,  age  55,  with  ascites,  leucoi  ytes 
81,880,  jaundice  ami  bleeding  from  nose,  gums  am]  rectum, 
came  \<>  autopsy.     Liver  showed   typical   atrophic  cirrhosis. 


Blood  drawn  from  heart  immediately  after  death  clotted  in 
normal  time.  The  clot  dissolved  completely  in  3i  hours. 
Digestion  of  clot  was  inhibited  by  the  addition  of  dog's  serum 
tu  oxalate  plasma.  Heat  at  60c  ('.  I'm-  30  minutes  also  in- 
hibited digestion.  Fibrinogen  content  of  this  plasma  was  .183 
gm.  per  100  cc. 

Case  II.— Med.  Hist.  No.  31476.  Autopsy  No.  4024.  G.  T.,  age  47, 
white  male.  Admitted  September  19.  Complaint:  swelling  of 
abdomen  and  legs.  Always  in  good  health.  Typhoid  fever  15 
years  ago.  Has  had  bleeding  hemorrhoids  for  15  years.  Marked 
alcoholic  history. 

P.  I.  began  four  months  ago  with  tenderness  and  swelling  of 
abdomen,  dyspnoea.     Bleeding  from  hemorrhoids. 

P.  E. :  On  entrance  icterus,  collateral  circulation  noted.  Impair- 
ment at  both  apices.     Oedema  of  scrotum  and  legs. 

Clinical  Impression:  Cirrhosis  of  liver  with  pulmonary  tuber- 
culosis. Blood  count  10,000  white  cells.  Hemoglobin  02  per  cent 
September  20.  Coagulation  time  longer  than  normal.  Examina- 
tion of  larynx  (Dr.  Crowe  I  showed  reddening  and  granulation. 
Diagnosis:    Tuberculosis  probably.     Wasserrnann  negative. 

October  3d.  Abdominal  tapping.  October  5th.  Rise  in  tempera- 
ture to  104. S°  and  signs  of  pneumonia  in  right  side.  October  23d. 
Tetrachlorphthalein  test  gave  40  per  cent  output. 

November  3d.  Red  blood  cells,  1,952,000.  White  blood  cells. 
5600.     Hb.  35  per  cent. 

Anatomical  Diagnosis. — Diffuse  cirrhosis  of  liver  (atrophic 
type);  chronic  pancreatitis;  passive  congestion  of  abdominal 
viscera;  chronic  fibroid  apical  tuberculosis;  chronic  laryngeal 
tuberculosis:  general  anasarca;  emaciation;  bronchopneumonia 
(organizing)  :  congestion  and  tederua  of  lungs:  acute  aortic  endo- 
carditis; acute  splenic  tumor;  disseminated  ecchymoses;  intra- 
muscular hemorrhage  (puncture  wound):  bilateral  inguinal 
hernia;  blood  abnormality — fibrinolytic  ferment  and  low  fibrin- 
ogen content;  chronic  gastritis:  chronic  ulcerative  laryngitis 
(tuberculous). 

Body  is  that  of  a  large  framed,  somewhat  emaciated  white 
male,  179  cm.  long.  Rigor  mortis  is  present.  Icterus  is  evident 
over  the  neck  and  chest.  The  right  arm  and  lower  extremities 
show  notable  boggy  oedema,  and  the  subcutaneous  tissues  pit 
deeply  on  pressure.  The  scrotum  is  very  cedematous  and  on  in- 
cision is  found  to  contain  two  large  hernial  sacs,  the  left  being 
larger,  its  orifice  admitting  three  fingers  with  ease.  The  short 
loop  of  the  sigmoid  is  adherent  by  pretty  tough  adhesions  to  the 
neck  of  this  left  inguinal  hernia.  The  testicles  on  section  appear 
normal.  On  section  through  the  abdominal  wall  one  opens  into  a 
cavity  containing  bloody  fluid.  This  is  just  below  the  puncture 
wounds  (abdominal  tapping).  The  extravasated  blood  had  been 
completely  digested,  soft  and  fluid.  It  had  burrowed  laterally  in 
the  sheaths  of  tin  ri  cti  and  in  the  preperitoneal  fascia,  extending 
down  in  the  pelvis  in  the  neighborhood  of  the  bladder  and  repre- 
senting in  all  perhaps  100  cc.  of  blood.  The  abdominal  cavity  con- 
tains about  y2  liter  of  clear,  lemon  yellow  fluid.  The  peritoneal 
surfaces  are  smooth,  but  show  milky  patches  of  thickening  mor  • 
especially  about  the  root  of  the  mesentery.  The  omentum  and 
mesentery  are  rich  in  canary  colored  fat.  There  are  a  few  adhe- 
sions about  the  spleen,  but  the  liver  is  free.  The  thorax  is  barrel 
shrped.  On  opening  the  pleural  cavities  they  contains  an  excess 
of  clear,  lemon  yellow  fluid.  There  are  dense  adhesions  over  both 
ai  ices.  The  pericardial  sac  contains  an  excess  of  fluid,  slightly 
blood  tinged,  due  to  the  aspiration  of  blood  shortly  after  death. 

Liver  weighs  1480  gm.  It  presents  the  typical  picture  of  Lsenneg 
cirrhosis.  The  capsule  is  thickened  and. rather  milky.  The  sur- 
face is  coarsely  granular,  showing  warty  areas  sticking  above  the 
surface.  Collateral  circulation  in  the  suspensory  ligament  is 
very  conspicuous.  The  gall  bladder  is  dilated,  thin  walled,  but  the 
bile  passages  are  normal.    On  section  parts  of  the  organ  show  \  erj 
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extensive  scarring,  whereas  other  portions  show  a  more  diffuse 
and  not  jo  extensive  Involvement.  There  arc  nodules  and  lumps 
of  liver  parenchyma  of  all  sizes  between  the  Bears  These  nodules 
may  be  gray  or  pigmented  yellowish-brown.  There  are  bright 
r.il  areas  apparently  associated  with  hemorrhage  and  perhaps 
necrosis,  in  some  of  the  liver  cells.  The  architecture  is  greatlj 
Obliterated.  The  left  lobe  is  thin,  flattened  and  elongated,  but  in 
general  presents  the  same  changes  found  in  the  right  lube.  The 
organ  is  very  firm  and  hard.  The  mucosa  of  the  gall  bladder 
is  normal. 

Mil  rotcopti  Sections. — Liver  shows  the  usual  picture  of  diffuse 
-  In  which  dense  connective  tissue  is  not  very  conspicuous. 
The  mononuclear  cell  reaction  is  quite  pronounced.  Icterus  i 
prea  ml  In  soni"  lobules.  A  coed  deal  of  liver  epithelium  is  well 
pn  SI  rved  and  only  slightly  distorted,  Sunn'  liver  cells  show  hyper- 
trophy The  new  formed  bile  duct  reaction  is  not  striking.  There 
are  some  focal  necrosis.    The  necrotic  cells  arc  often  bile  stained 

Blood  Examination. — Blood  from  this  case  was  first  examined 
October  21,  1913,  one  month  before  death.  It  was  quite  hydremic. 
At  this  time  the  fibrinogen  was  "\.'.:<  gm.  per  l'"1  cc,  just  below 
the  limit  of  normal.  Blood  drawn  from  an  arm  vein  clotted  firmly 
in  normal  time,  ("lots  from  whole  blood  and  from  oxalate  plasma 
were  placed  in  the  thermostat  at  37"  C,  and  at  the  end  of  16 
hours  were  completely  fluid.  The  specimens  were  not  examined 
at  Intermediate  intervals,  consequently  the  exact  time  of  complete 
dissolution  is  not  known.  In  this  case  fibrinolysis  was  inhibited 
by  cats  plasma  in  all  dilutions  used  up  to  equal  parts. 

plasma    •   .1  CC.  human  plasma  -f  Ca  1  drop  =  clot  = 
no  fibrinolysis  21  hours. 
2     5  a     cat  B  plasma   -  .6  cc  human  plasma  rCa  1  drop  =  clot  = 
no  fibrinolysis  21  hours. 

Oxalate  plasma  kept  on  Ice  18  hours,  then  clotted  with  calcium 
and  incubated,  showed  only  slight  dissolution  after  24  hours. 
There  was  also  a  definite  diminution  in  fibrinolytic  actlvitj  In 
plasma  two  or  three  day-  old,  as  in  the  previous  case.  I 
tetrachlorphthalcin  excretion  in  the  feces  at  this  time  was  normal. 
I  ■  nt.     Blood  lipase  was  also  normal. 

•  Mi'  month  after  the  above  tests  were  made  this  patient  came 
l"  autopsy.  Blood  was  drawn  from  the  heart  within  one  hour 
after  death.  It  was  very  watery,  tlie  cellular  elements  constitut- 
ing only  one-tenth  or  less  of  the  total  volume.  The  blood  clotted 
live  mini  plration  from  the  heart.     The  (dot  was  jelly- 

like    but    firm    enough    to    permit    inversion    of    the    tlask    without 

breaking.    The  fibrinogen  had  fallen  to  0975  gm  per  i ic 

from   whole   blood   and   from   oxalate  plasma   coagulated 

with    caldum    and    with    thrombin,    dissolved    completely     within 
■I  one-half  hours  at  ::T     < ' 
The    following    tests    were    made    with    fibrinolytic    serum    plus 
normal   human   plasma      The   human   plasma    was   obtained   by   re 

celvlng  blood  into  iced  paraffined  tubes,  centrlfuglng  and  pi] 
off  the  supernatant  fluid. 

-cnnii         7."    CC.    normal    plasma       clot        no   Bbrinolysil 

21     !:• 

CC,    normal    plasma  =^  clot  =  no    fibrinolysis 
24  hours 

CO,    normal    plasma  =  clot  =  no  fibrinolysis 
21  hours. 

•  lots  showed   no  fibrinolysis  after  incubating   for   three 
days,  illustrating  the  Inhibiting  effect  of  normal  blood 

\o  digestion  of  egg  albumin  was  observed  in  Mett's  tube 
bated  in  this  fibrinolytic  serum  1"  hours  at  ::T     C 

A-  in  the  previous  cases  fibrinolytic  activity  diminished  greatly 
in  plasma  kept  three  or  four  days  The  plasma  used  in  the  follow 
tng  experiment  was  three    days  old. 

l    cc   plasma       Ca    2   drops  =  clot  =  partial   dissolution   8 
complete  24  hours. 
On  the  tirst  day  the  clot  dissolved  In  three  and  one  half  hours 


Summary.  White  man,  age  17,  with  ascites,  jaundice,  loss 
in  weight,  expectoration  of  blood,  active  bleeding  piles,  ami 
leucocytes  5200,  came  to  autopsy.  The  liver  exhibited  atrophic 
cirrhosis,  t'ne  month  before  death  blood  drawn  from  an  arm 
vein  c  I. die. I  in  normal  tune.  The  clol  dissolved  completely 
in  lti  hours,  perhaps  sooner.  The  fibrinogen  content  of  the 
blood  plasma  was  .3435  gm.  per  100  cc.  Serum  lipase  was 
normal.  Phenoltetrachlorphthalein  output  in  feces  was 
normal,  i.  >..  30f(. 

I ''1 1  drawn  from  the  hear!  immediately  after  death  clotted 

in  norma)  nine.  The  'I'd  dissolved  completely  within  3j 
hours  at  31  C.  Oxalate  plasma  clotted  with  normal  thrombin 
dissolved  its  e  lot  in  the  same  nine.  Digestion  of  the  clot  was 
inhibited  by  normal  human  serum.  Mett's  tubes  incubated  l" 
hours  at  31  ('.  in  fibrinolytic  serum  showed  no  sensible  diges- 
tion. After  three  day-  clot.-  formed  by  adding  Ca  !■>  oxalate 
plasma,  digested  in  8  hours.  Fibrinogen  content  of  this 
plasma  was  .0975  gm.  per  LOO  cc. 

t'\si  ill.  .1.  ||.,  colored  male,  age  50.  Admitted  to  Bay  View 
October  8,  1913.  P.  I.  began  two  weeks  before  admission  with  pain 
in  left  side,  and  swelling  of  both  legs.  Bleeding  piles  four  years 
ago.  P.  E.:  Ascites.  Distention  of  abdominal  veins.  Occult 
blood  in  stools.  W.  B.  C.  6000.  Hb.  65  per  cent.  Died  January  IS, 
191  I. 

Anatomical  Diagnosis. — Atrophic  cirrhosis  of  liver.  The  liver 
was  lobulated  in  gross  and  under  microscope  showed  diffuse  in- 
e  rease  iii  connective  tissue,  and  hypertrophic  nodules  of  liver  cells. 

/.'/'»»/  Examination. — On  December  13,  1913,  this  patient  was 
bled.  On  the  following  morning,  13  hours  after  its  formation,  the 
clot  was  completely  dissolved.  Tests  were  then  made  with  oxalate 
plasma.  Clots  formed  normally  on  the  addition  of  calcium  and 
completely  dissolved  when  incubated  four  hours  at  37°  C.  At  the 
same  time  these  tests  were  made  specimens  of  clotted  plasma  were 
heated  on  a  water  bath  at  60"  C.  for  30  minutes,  then  incubated. 
They   showed   no  fibrinolysis.     Heat   completely   destroyed   their 

aelh  Ity. 

tin  tin'  same  date  these  experiments  were  made,  a  phenoltetra- 
chlorphthalein test  was  done.  The  excretion  was  \ <ry  low,  being 
only  5  per  cent.      Lipase  was  also  low. 

The  patient  was  bled  again  on  December  16,  and  the  above  tests 

repeated  with  similar  results.  Fibrinolysis  was  complete  in  four 
hours.  It  was  di  troyed  bj  beat  at  65  C.  for  30  minutes,  and  by 
ii a  aii  equal  part  of  normal  human  serum. 
The  fibrinogen  content  of  this  plasma  was  .120  gm.  per  100  cc. 
One  month  late  r  the  patii  nt  came  to  autopsy.  Unfortunately  the 
blood  was  not  examined  at  this  time. 

Si  m  m  \k\  .     t  ..I. .re, |    male,   aged   50,   «  ith   a 
the  stools,  and  leucocj  tea  6000,  came  to  a 
liver  showed  advanced  atrophic  cirrho         0      month  before 
death  blood  drawn   from  an  arm  vein  clotted   in  normal   time. 
The.  clol  dissolved  completely   in  4  h  <  .     I  feal  at 

1  minutes  inhibited  this  activity.    Fibrinogi 

te-nt  of  this  plasma  was  .1  JO  •_  m.  per  L00  i  e,    The  i 
"f  phem  phthalein  was  very  low,  i.  >..  .v..     Lipase 

wa-  low. 

Casi  IV  W.  J.  K  .  white  male,  age  40.  Admitted  to  J.  H.  H. 
November  21,  1918 

P.  I    l.  alf  years  ago  with  swelling  of  (eel  and 

ankbs:  later  swelling  of  abdomen.     In  May.  1918,  he  vomited  a 

large  amount  of  dark  blood,    stools  contained  much  blood,     six 

tore  admission  patient  vomited  one  pint  of  dark  blood  and 
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had  bloody  stools.     Increasing  oedema,  ascites  and  dyspnoea.    Con 
siderable  epistaxis  for  past  year.    Bleeds  easily  from  small  wounds. 

P.  E.:  Poorly  nourished;  marked  anemia,  sallow.  Sclera3 
slightly  jaundiced.  Ascites.  Oedema  of  feet  and  ankles.  Positive 
Wassermann.  Improved  under  antisyphilitic  treatment.  February 
20,  1914,  surgical  operation.  Omentoplasty.  Recovered  from 
operation  satisfactorily.  Gradually  became  worse.  Died  May  14, 
1914. 

Anatomical  Diagnosis.— Atrophic  cirrhosis  of  liver;  portal 
stasis;  ascites;  dilated  collateral  circulation;  organizing  throm- 
bosis of  portal  vein  and  its  radicles;  chronic  interstitial  hyper- 
plasia of  spleen;  chronic  interlobular  pancreatitis;  pancreatic 
necroses;  hemorrhages  into  the  islands  of  Langerhans;  chronic 
interstitial  nephritis;  jaundice;  decreased  fibrinogen;  fibrinolytic 
ferment  in  blood;  chronic  fibrous  pleuritis  (right);  bilateral 
atelectasis  (lower  lobes);  chronic  local  peritonitis,  perihepatitis 
and  perisplenitis. 

Body  is  that  of  a  white  man,  greatly  emaciated  and  extremely 
jaundiced.  There  is  a  scar  of  an  old  surgical  incision  over  the 
right  rectus  extending  longitudinally.  The  abdomen  is  distended 
and  the  lower  border  of  the  ribs  protrudes  on  each  side.  There 
are  no  superficial  abnormalities  noted,  except  dilatation  of  the 
superficial  veins  over  the  abdomen  and  chest  wall.  There  is  no 
distinct  caput  medusae  but  the  superficial  vessels  generally  over 
the  abdomen  and  chest  are  enlarged.  On  section  the  subcutaneous 
fat  is  almost  entirely  wanting.  The  skin  adheres  pretty  firmly  to 
the  bony  structures.  On  opening  the  peritoneal  cavity  a  great 
amount  of  orange  colored  fluid  is  present.  The  omentum  is  folded 
back  and  adheres  to  the  anterior  abdominal  wall  and  the  anterior 
portion  of  the  liver.  The  liver  cannot  be  seen.  Its  normal  site 
is  occupied  by  ascitic  fluid.  On  passing  the  hand  back  over  into 
this  region  the  liver  can  be  felt  deep  down  as  a  small  nodular 
mass  which  feels  as  if  it  were  floating  in  fluid.  The  entire  organ 
can  almost  be  encompassed  by  the  palm  of  the  hand.  The  spleen 
is  very  large  indeed.  The  surface  of  the  small  bowel  is  everywhere 
smooth,  but  there  are  many  irregularly  linear  thickenings  of  the 
serous  surface,  and  the  wall  of  the  gut  is  (edematous  and  thick. 
The  vessels  of  the  mesentery  about  the  colon  and  of  the  omentum 
are  greatly  dilated.  The  omentum  is  adherent  to  the  anterior 
surface  of  the  liver  in  a  few  places,  and  the  vessels  are  dilated. 
They  are  quite  small  and  quite  incapable  of  carrying  on  much 
circulation.  On  opening  the  chest  wall  the  pleural  cavity  and  peri- 
cardial cavity  are  found  to  contain  a  normal  amount  of  fluid. 
The  right  lung  is  adherent  to  the  chest  wall  above  and  to  the 
diaphragm  below  by  fibrous  adhesions. 

Liver  is  unusually  small,  presenting  a  uniform,  advanced,  at- 
rophic cirrhosis.  It  weighs  810  gm.  It  is  extremely  hard  and  its 
surface  is  typically  hobnailed — composed  of  nodules  measuring  up 
to  4-5  mm.  in  diameter,  which  are  greenish-yellow  in  color,  sur- 
rounded by  depressed  connective  tissue  in  which  are  dilated  ven- 
ules. Just  above  the  gall  bladder  is  a  large,  depressed  scar  which 
measures  4x5  cm.  in  diameter.  Beneath  this  scar  about  1  cm. 
below  the  surface  is  found  the  main  branch  of  the  portal  vein 
almost  completely  thrombosed,  and  as  the  scarring  above  this 
follows  the  course  of  the  vein,  it  seems  quite  probable  that 
thrombosis  of  the  vein  had  to  do  with  the  atrophic  scarring.  In 
the  scar  there  are  no  dense  connective  tissue  bands,  but  small 
ducts,  and  the  vessels  can  be  seen  indicating  a  simple  atrophic 
scar  rather  than  one  formed  with  proliferative  connective  tissue 
On  section  the  liver  has  lost  its  normal  architecture,  and  the  cut 
surface  is  composed  of  greenish,  orange  areas  of  hypertrophic 
parenchyma.  These  areas  measure  up  to  5  mm.  in  diameter  and 
correspond  to  the  nodules  of  the  surface  and  are  surrounded  by 
depressed  scar  tissue. 

Microscopically  the  liver  is  found  to  be  composed  of  a  net  work 
of  connective  tissue  bands  surrounding  islands  of  large  and  small 


liver  cells.  Mononuclear  infiltration  and  bile  duct  proliferation 
are  quite  evident. 

Blood  Examination. — On  November  25,  1913,  liver  function  tests 
were  done  on  this  patient.  Except  for  a  rather  low  fibrinogen, 
.222  gm.  per  100  cc,  there  was  no  abnormality.  Active  fibrinolysis 
was  present.  Blood  was  drawn  on  November  25.  It  clotted  nor- 
mally and  was  kept  on  ice  over  night.  Next  morning  the  clot 
showed  little  change.  It  was  placed  in  the  thermostat  and  became 
completely  fluid  in  five  and  one-half  hours. 

This  patient  came  to  autopsy  May  14,  1914.  Blood  aspirated 
from  the  heart  immediately  after  death  showed  marked  anemia. 
Clotting  time  was  normal.  Complete  fibrinolysis  occurred  on 
incubating  the  clot  for  five  hours  at  37°  C.  The  fibrinogen  content 
had  fallen  to  approximately  .150  gm.  per  100  cc. 

Summary. — White  male,  age  40,  with  ascites,  oedema, 
jaundice,  tendency  to  bleed,  anemia  and  positive  Wassermann, 
eventually  came  to  autopsy.  The  liver  was  in  a  state  of  ex- 
treme atrophic  cirrhosis.  Six  months  before  death  his  blood 
clot  dissolved  on  incubating  it  .VI  hours  at  37°  C.  Fibrinogen 
content  of  the  blood  at  this  time  was  .222  gm.  per  100  cc. 
Serum  lipase  was  normal.  Phenoltetrachlorphthalein  excre- 
tion was  normal. 

Blood  drawn  from  heart  immediately  after  death  clotted 
in  normal  time.  Its  clot  dissolved  completely  in  .">  hours  at 
37°  C.     Fibrinogen  content  of  this  plasma  was  .150  gm.  per 

100  cc. 

SUMMARY  OF  CASES.* 


Case. 

Fibrinogen  gm. 

Fibrinolysis 

Phenoltetracblor- 

Blood 

per  100  cc.  blood. 

complete. 

phthalein 

lipase 

450 

30-40% 


0.25 

Case  I . .  . 

10/  6/13 

.183 

3i  hrs. 

Case  II.. 

10/21/13 

.350 

16  hrs. 

30% 

6.28 

Case  11.  . 

11/19/13 

.  0975 

3J  hrs. 

Case  III. . 

12/13/13 

.120 

4    hrs. 

5% 

6.19 

Case  IV.. 

11/25/13 

.222 

5 J  hrs. 

30% 

0.28 

Case  IV.. 

5/14/14 

.  150 

5    hrs. 

*  Phthalein  and  lipase  figures  are  from  tests  made  by  Rowntree, 
Marshall  and  Chesney. 

Specimens  of  blood  from  fifty  cases  on  the  wards  with 
various  diseases  have  been  incubated  at  37°  C.  for  several  days 
without  the  clot  completely  digesting.  Even  when  no  aseptic 
precautions  are  taken  dissolution  is  exceedingly  slow.  No 
case  of  atrophic  cirrhosis  has  come  under  our  observation  dur- 
ing this  study  that  has  not  shown  active  fibrinolysis  of  its 
blood  clot. 

DISCUSSION. 

Herein  are  reported  four  cases  of  atrophic  hepatic  cirrhosis, 
the  diagnoses  of  which  have  been  confirmed  by  autopsy.  In 
each  the  blood  has  exhibited  the  phenomenon  of  active  iibrin- 
olysis,  to  the  extent  that  it  dissolved  its  own  clot  completely 
within  a  few  hours  at  body  temperature.  In 'three  of  the  cases 
this  property  of  the  blood  has  been  demonstrated  sometime 
before  death. 

As  to  the  nature  of  this  process  there  can  be  little  doubt 
that  fibrinolysis  is  due  to  enzyme  activity.  All  the  above  tests 
point  to  this.  The  activity  is  very  pronounced  at  body  tem- 
perature; it  is  greatly  injured  by  heat  at  <!0C  ('.  and  destroyed 
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at  65  C;  il  is  inhibited  by  normal  scrum.  After  standing 
two  or  three  days  a  plasma  gradually  loses  mosl  of  it-  activity, 
bo  that  dissolution  of  its  elol  proceeds  very  slowly. 
The  clots  are  t<>  all  appearances  normal.  The  thrombin 
loes  ii"t  -'(in  to  be  at  fault :  for  oxalate  plasma  clotted 
with  normal  thrombin  digests  it-  fibrin  quite  as  rapidly  as 
when  coagulated  with  calcium. 

These  farts  not  only  support  tb,c  theory  that  fibrinolysis  i- 
tbe  result  of  enzyme  activity,  but  arc  positively  opposed  to  tin 
view  of  simple  fibrin  dissolution.  Especially  so  is  the  fait  that 
plasma  gradually  loses  it-  power  to  dissolve  the  dot.  There 
is  nothing  reasonable  to  support  the  latter  hypothesis. 

Whether  the  ferment   is  specific  for  fibrin   is  not   evident. 
Certainly  fibrin  i>  attacked  with  much  greater  rapidity  than 
egg  albumin  or  fibrinogen.     Mett's  tubes  showed  no  sensible 
•  ii  after  incubating  in   fibrinolytic  serum    In  hour-  a; 
Fibrinogen    doe-    not    appear   to   he   diminished    in 
amount  in  plasma  incubated  '.'I  hours.    It  would  l>e  a  p 
theory  to  attribute  to  activity  of  the  fibrinolytic  ferment  tin- 
low  fibrinogen  content  encountered  in  these  cases.     Evidence, 
r,  does  not  support  tin-,  ami  we  have  an  adequate  expla- 
nation of  the  low  fibrinogen  in  the  severe  injury  to  the  livet  ; 

for  upon  tin-  organ  fibrinogen  equilibrium  of  the  hi I   is 

principally  dependent.' 

We  have  no  evidence  of  an  absolute  increase  in  the  quantity 
of  proteolytic  enzyme  in  the  blood  of  these  cases.  The  ex- 
istence of  proteolytic  enzymes  in  the  blood  stream,  not  derived 

from   fori 1  element-  ol    hi I,   is  not    proven.      It    i-  known. 

however,  that  leucocytes  contain  such  enzymes,  capable  of 
acting  ii|miii  fibrin,  of  the  eases  studied  here  only  one  showed 
an  increase  in  leucocytes;  the  other-  were  below  normal  in 
tin-  respect.  The  proteolytic  enzymes  emanating  from  this 
source  were  presumably,  therefore,  not  increased.  There  was 
no  increase  in  serum  lipase.    The  inhibition  of  fibrinolysis  by 

the  addition  of  small  quantiti f  normal  serum  is  against  the 

of  a  large  excess  of  enzyme. 
With  the  nr  it  hand  it  seems  more  reasonable  to 

fibrinolysis  a-  the  acti  rmal  proteolyl 

if  the  blood,  operating  by   virtue  of  a  diminution  or 
of  normal  antiproteolytic  substances.      It   would   be 
eculate  upon  this  without  further  data,  which  we 
gather  from  more  extensive  chemical  studies  of  these 
bloods. 
The  cases  herein  studied  have  exhibited  clinically  the  usual 

I  hepatic  cirrhosis.    They  have  all  manifested 

a  tendency   toward  hemorrhage;  ami  their  dentils  ha 
such  a-  might  lie  m  great  part  ascribed  to  what  i-  reco 

itic  insufficiency.    Fibrinolysis  ha-  thus  been  a jated 

with,  (a)  chronic  li\er  injury  severely  impairing  hepatii 
function,  and  (hi  with  a  hemorrhagic  tendency. 

'    'ii  with  lner  injury  remind-  us  of  the  instani  •  - 
in  which  fibrinolysis  ha-  been  observed  under  ezpei 
conditions  impairing  liver  function.     It  appeared  in  -1 
phosphorus  poisoned  dog.     A-  i-  well  known  liver  injury  :- 
extreme  in  fatal  phosphorus  poisoning.     Noli  later  o 
the  same  phenomenon  after  extirpation  of  tie    li 


We  have  not  been  able  thus  far  to  demonstrate  active  fibrin- 
olysis experimentally  in  animal-  acutely  poisoned  with  phos- 
phorus ami  chloroform.  A  Few  human  cases  of  acute  liver 
injury  with  necroses  have  come  to  our  observation.  None  has 
shown  active  fibrinolysis  in  the  blood.  Again  liver-  severely 
injured  by  advanced  chronic  passive  congestion,  hut  which  are 
apparently  compensating,  have  not  been  accompanied  by  fibrin- 
olysis. It-  presence,  then,  has  been  associated  in  tin  - 
only  with  a  stage  in  chronic  liver  disease  when  the  organ  is 
severely  impaired  functionally. 

Recently  three  tests  for  liver  function  have  been  proposed 
ami  employed  by  Whipple  and  by  Rowntree,"  namely,  esti- 
mation of  id !  fibr -'li  and  serum  lipase,  and  the  excretion 

of  pheiioltotiai  liloiphthalein  m  the  feces.  In  acute  liver  in- 
juries under  experimental  conditions  these  method-  indicate 
pretty  accurately  the  degree  of  the  liver  lesion.  In  chronic 
liver  disease,  cirrhosis  of  the  liver,  for  example,  only  tic 
fibrinogen  estimation  seems  to  offer  any  hope  as  a  diagnostic 
ami  prognostic  procedure.  In  grave  hepatic  injury  resulting 
from  an  acute  or  chronic  process  the  fibrinogen  content  of  the 
blood  drop-,  sometimes  to  very  low  amounts. 

In  the  above  cases  the  tetrachlorphthalein  excretion  was 
diminished  in  only  one  instance;  the  lipase  was  of  no  diag 
nostic  value  iii  any:  and  the  fibrinogen  content  was  low  in  all. 
In  Case  II  the  fibrinogen  was  only  slightly  diminished;  the 
other  tests  were  normal,  while  the  fibrinolytii   property  of  the 

Mood  was  quite  active,  a   i th   before  death.     Tin-  makes  us 

hopeful  that  the  presence  of  a  ferment  in  the  blood  capable  of 
completely  digesting  it-  clot  may  he  of  considerable  dia 
and  prognostic  value  m  . Tronic  hepatic  insufficiency.  In  foui 
cases  of  cardial  decompensation  with  ascites  we  have  examined, 
where  there  might  have  been  a  question  of  differential  diag- 
ram cirrhosis,  the  fibrinolytic  ferment  has  not  been 
active.  Likewise  it  has  been  inactive  in  two  cases  of  tuber 
<  ulous  peritonitis  with  ascites. 

The  association  of  fibrinolysis  with  a  marked  tendency 
toward  hemorrhage  i-  also  of  considerable  clinical  interest. 
In  <  ase  1 1  there  is  little  doubt  that  digestion  of  clots  in  v  ivo 
was  an  important  factor  in  hi-  bleeding.  At  auto; 
found  between  the  peritoneum  ami  abdominal  wall  beneath  a 
paracentesis  puncture,  a  hematoma  a-  large  a-  a  hen'- .  . 
opening  it  dark   fluid  blood  escaped.     Evidently  what  clots 

formed  had  digested,  permitting  a  contii us  ooze.     A   low 

fibrinogen  content  obviously   also  predisposes  to  bleed 
forming    inefficient    clot-.      Cnder   experimental    conditions, 
however,  the  fibrinogen  must  drop  exceedingly  low.  i.  e.,  ftbonl 
50  mm.  per  I .,  before  one  may  fidently  refer  bleeding 

to  tin-   factor. 

SUMMARY. 

I.  Specimens  of  blood  ol  atrophic  hepatic 

cirrhosis  ha-  •  mpletely  digesting 

their  clot  within  a  few  hours,  irature. 

'.'.    Normal  blood  will  not  digest  it-  i  lot  for  da 
3.   I  dissolution  ol  is  due 

to  an  enzyme.     It-   :  ed  by  heat ;  inhi 

normal  serum  ;  and  diminished  in  old  plasma. 
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4.  Fibrinogen  content  of  the  blood  of  each  case  has  beer, 
below  normal.  Hydremia  was  a  constant  feature.  One  case 
exhibited  a  low  phenoltetrachlorphthalein  output. 

5.  Digestion  of  clots  in  vivo  explains  in  part  the  hemor- 
rhagic tendency  present  in  these  patients. 
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THE  HIGH  INCISION  IN  CESAREAN  SECTION, 

By  W.  L.  Thompson,  M.  D.,  New  York. 


The  high  operation  in  Caesarean  section  '  possesses  so  main- 
advantages  over  the  procedure  commonly  in  use  in  this  country 
that  it  deserves  a  more  wide-spread  publicity,  and  a  more  gen- 
eral adoption  than  it  has  hitherto  received. 

The  increasing  frequency  with  which  Csesarean  section  is 
employed  to  overcome  dystocia,  replacing  to  a  large  extent  the 
manoeuvres  at  the  pelvic  outlet,  demands  a  more  scientific- 
procedure  than  the  time-honored  operation  with  it>  long, 
mutilating  incision  and  undue  exposure  and  manipulation  of 
uterus  and  intestines. 

The  simplicity  of  this  operation  and  the  minimum  handling 
of  the  viscera  involved,  commend  it  not  only  to  the  specialist. 
but  to  the  practitioner  who  finds  himself  confronted  with  an 
obstetrical  emergency.  I  have  not  hesitated  to  perform  this 
operation  in  the  tenement,  assisted  only  by  students,  ami  have 
never  seen  any  untoward  effects  from  its  performance. 

The  photographs  accompanying  this  article  reveal  at  a 
glance  the  superior  cosmetic  effect  of  the  short  incision,  and 
( Figs.  1  and  3 )  the  absence  of  the  unsightly  needle  holes  when 
subcutaneous  suturing  is  employed. 

Case  49  (Fig.  2)  shows  a  cicatrix  of  2]  inches.  The  opera- 
tion was  done  at  short  notice,  in  a  tenement  house  wThere  all 
modern  conveniences  were  lacking.  The  circumstances  sur- 
rounding this  particular  case  illustrate  the  abundant  oppor- 
tunities for  clinical  teaching  afforded  by  a  Csesarean  operation. 
The  patient,  an  elderly  primapara,  had  been  in  labor  for 
twenty-four  hours,  with  rigid,  incompletely  dilated  cervix, 
and  uterine  inertia.  I  decided  to  perform  Ca?sarean  section 
rather  than  forcibly  to  dilate  the  cervix  and  apply  forceps,  an 
operation  attended  with  greater  morbidity  (when  performed 
in  the  tenement  under  adverse  conditions)  than  is  celiotomy. 
I  selected,  as  assistants,  six  students  from  the  two  upper 
classes,  and  for  an  hour  rehearsed  with  them  every  procedure 
in  the  preparation  for  and  performance  of  the  operation. 
Then  to  each  student  I  assigned  a  definite  role  and  again 
coached  him  individually  in  his  particular  duties.  A  set  of 
sterile  dressings  for  laparotomy  was  obtained  from  a  surgical 
supply  house  and  a  woman  student,  who  had  been  a  trained 
nurse,  attended  to  the  preparation  of  the  patient  and  room. 

1  First  described  by  Dr.  A.  B.  Davis,  New  York  City,  in  the  Bulle- 
tin of  the  Society  of  the  Lying-in  Hospital  of  New  York  City, 
December,  1905. 


During  the  operation,  a  senior  student  gave  the  anaesthetic,  my 
assistant  being  a  senior,  while  the  two  junior  assistants,  the 
nurse,  and  the  man  who  handled  the  baby  were  from  the 
third-year  class.  Although  the  assistants  were  preceptibly 
nervous  at  this,  their  first  abdominal  section,  yet,  by  pro- 
ceeding slowly  with  a  little  encouragement  and  coaching  to 
each  man  and  constant  supervision  of  their  technique,  the 
operation  proceeded  uninterruptedly,  with  the  delivery  of  a 
healthy  baby  and  the  mother  in  good  condition.  Convalescence 
was  uninterrupted  and  the  patient  on  her  feet  in  14  days. 

Technique. 

Preparation. — One-half  hour  before  the  operation,  the 
patient  is  given  a  hypodermic  injection  of  "  Ergot  Aseptic," 
to  insure  proper  tonicity  of  the  uterus. 

Besides  the  operator  and  the  anaesthetist,  three  assistants 
are  necessary:  a  first  assistant,  one  to  handle  instruments  and 
dressings,  and  a  third  to  take  charge  of  the  baby. 

The  patient  should  be  in  the  dorsal  position,  under  full 
surgical  anaesthesia  with  ether  or  chloroform. 

The  abdomen  is  prepared  in  the  usual  manner  for  celiotomy 
(especial  attention  being  paid  to  the  epigastric  region), 
covered  with  a  laparotomy  sheet,  and  the  site  of  the  incision 
covered  by  sterile  towels  pinned  together  so  as  to  expose  the 
smallest  possible  area  of  skin. 

Cutaneous  Incision. — The  skin  and  underlying  tissues  are 
opened  by  an  incision  12  cm.  in  length  (the  width  of  the 
clenched  fist),  ending  at  tin-  umbilicus.  The  peritoneal  cavity 
is  entered  in  the  usual  manner,  the  fundus  uteri  lying  directly 
under  the  wound.  The  uterus  is  usually  twisted  on  its  long 
axis  (dextro-rotation  as  a  rule),  and  it  will  occasionally  be 
found  advantageous  to  manually  readjust  it. 

Abdominal  Toilet. — The  intestines  are  carefully  walled  off 
with  three  or  four  Miculicz  pads  wrung  out  of  hot  normal 
saline.  This  is  an  exceedingly  important  point,  as  it 
ually  prevents  exposure  and  handling,  and  minimizes  the 
danger  of  contact  of  the  intestines  with  the  possibly  infected 
amniotic  fluid.  The  first  assistant  now  places  his  hands  on 
either  side  of  the  abdomen,  well  back  toward  the  flanks,  to 
steady  the  uterus  against  the  anterior  abdominal  wall:  this 
manoeuvre  should  be  continued  during  the  emptying  of  the 
uterus  and  until  the  deep  sutures  are  tied. 
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Vu..  i.  Case  No.  32. 


FlO.  ::.  Cask  No.  60. 
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Pro.  4,  Casi  No.  82. 


Flos.  1-1  illustrate  (a)  the  location  of  the  incision  above  the  umbilicus  ;    (b)  its  "  I  at  the  time  of  operation,  which  at  the  end  of  the  puerpcrlum 

i  contracted  to  0.5  cm.  (2}  inch.  si.  as  in  Kik-  and  (c)  abaenca  of  the  unaig-htlj  needle  holes  when  lubci  ring  ia  employed, 


1  First  described  by  Dr.  A.  B.  Davis,  New  York  City,  in  the  Bulle- 
tin of  the  Society  of  the  Lying-in  Hospital  of  New  York  City. 
December,  1905. 


steady  the  uterus  against  the  anterior  abdominal  wall :  this 
manoeuvre  should  be  continued  during  the  emptying  of  the 
uterus  and  until  the  deep  sutures  are  tied. 
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Uterine  Incision.  —  A  median  incision  i-  now    made  in  1 1 1 » - 

uterus  well  u]>  toward  the  fundus,  and  slight!}  longer  than  the 

tbdominal  opening.     The  incision  should   !»■  made   bj    sue 

strokes  ><(  the  knife  to  avoid  premature  opening  of  the 

amniotic  sac.    As  the  amniotic  sac  bulges  into  the  wound,  the 

is  best  completed  by  scissors. 

Amniotic  Sac  mnl  Membranes. — The  amniotic  sac  is  not 

opened   immediately    unless  the  placenta  lies  directly  under 

the   incision,   when   it    i-  cut   or  torn   through    rath 

away,  and  the  uterus  rapidly  emptied.     It'  ill'    mem 

sent,  the  hand  is  swept  rapidly  betwi 

and  uterus  to  break  up  any  possible  adhesions  which  might 

dangerous  delaj    at   a  critical   moment.     The   sa<    is 

punctured   with  knife  or  scissors  and  an  adequate  opening 

completed  with  the  fingers. 

\s  the  majority  of  presentations  are 
cephalic,  deliver}  of  the  child  amounts  to  a  breech  extraction, 
with  the  head  delivered  by  Mauriceau's  manoeuvre.  Should 
the  presentation  he  breech,  internal  podalic  version  is  per- 
formed a-  in  a  delivery  per  vias  naturales.    The  sec I  assisl 

I    clamps   the   cord    in    two   places,   the   operator  cuts 

them,  ami  hands  the  child  to  the  third  assistant  who 

remove-    it    from   the   operating   room   to   establish 

•on.  thus  allowing  the  operator  to  give  his  undivided 

0  to  the  patient. 

Supporting  Uterus.—  After  it  ha-  heen  emptied,  the  uterus 
immediately  begins  to  contract,  and  tends  to  slip  down  iii  the 
abdomen.     To  counteract  this  tendency,  the  pressure 

Ps  hand-  on  the  sides  of  the  abdomen  is  supplemented 
bj  two  double  tenacula  applied  one  to  either  edge  of  the  uterine 
wound  at  it-  upper  angle,  or  by  hooking  the  fore-finger  into 

the   up 

Membranes,   placenta   and   dot- 
are  m.w  removed  <„  masse,  by  sweeping  the  hand  o 
mnet  surface  of  the  uterus. 

I  ••  •  lose  thi    uterine  wound,  deep  in- 
terrupted Butures  of  heavy  chromicized  gul  are  best.     Tl 
should  he  inserted  l  i  m.  from  the  edge  of  the  wound,  down  to. 
Ihrouijh,  the  decidua,  passed  through  the  oppi 

I  i  orresponding  to  the  point  of  insi 

each  suture  i-  tied  a-  placed, 

;  tightly,  more  ten-ion  being  mad.'  than   in  -inn 

ordinary  wound,  to  allow  for  contraction  ami  retraction 

muscle.     If  tin-  i-  not  .lone,  the  first  sutures  will  he 
found  loo-,,  and  unserviceable  b)  tie   time  the  hn.  i  ones  are 
■  'Men  by  the  time  two  of  these  deep  sutun 
and  tied,  they  will  have  acted  a-  sufficient  stimulus  t.. 
on  traction   of   the   uterus  ami   .heck    dan 
hemorrhage,  while  the  remaining  tin..-  or  four  Butun  -  usually 
II  bleeding. 
Hemorrhoi  i  rim    It  „„„,/.     Occasionally, 

"in  the  cut  uterus  is  alarming;  muscular  ton. 
•anting,  the  whole  organ  a  flaccid,  emptj  sac,  n  I 
pouring  from  every  conceivabli  \n  extremi 

1  applied  directly  to  the  wound,  or  a  dry  Bterile  towi  I 
hurriedly  into  the  uterine  cavity,  will  often  hold  the 


Id ling  in  check  until  the  deep  sutures  have  been  placed ;  and 

on  these  sutures  ultimate  reliance  mii-t  he  placed  t<.  -top  the 
hemorrhage,  so  that  t....  much  time  should  not  he  wasted  in 
temporizing  with  other  measures.  When  the  blood  is 
■cine  direct!]  from  the  uterine  sinuses,  an  attempt  should  be 
made  to  catch  these  with  hemostatic  forceps.  If  packing  the 
incline  cavitj   has  hen   resorted  to.  the  packing  should  he 

gradually  withdrawn  as  - a-  the  deep  sutures  are  in  place, 

ami  then  these  rapidly  tied.    Oftentimes  tin-  operation  is  per- 

fon I  with  less  loss  of  blood  than  iii  an  ordinary  labor,  and 

without  the  ii-.-  .if  an  arter}  clamp,  ligature,  hoi  towel  or  other 
hemostatic  agent  from  -tart  to  finish. 

Superficial  Uterint  Sutures.  The  .1..  p  sutures  having  hen 
placed  and  tied,  appo-ition  of  the  uterine  wound  is  completed 

by  using  enough  interrupted  Butures  of  Hue  chr ici 

gut,  superficial!}  placed,  to  accomplish  tin-.  \  running 
Buture  of  line  catgut  draw-  the  peritoneum  over  the  wound. 
burying  the  deep  sutures,  ami  minimizing  the  danger  "i 
adhesions  between   the  uterine  and  ah. luminal   wound-. 

(Insure  of  Abdominal  Wound.  The  uterine  wound  having 
heen  sutured,  the  exposed  surface  of  the  uterus  i-  wiped  .lean 
with  moist  gauze  pad-  and  the  abdominal  packs  removed.    The 

latter  will   he   found   to  have  absorbed   most   of  the  hi ]   and 

amniotic  fluid.  Xo  attempt  i-  made  to  irrigate  the  abdominal 
cavity. 

While  the  abdominal  wound  is  protected  by  a  sterile  towel, 
the  -iirr.inn.lin_'  -km  is  washed  and  wiped  clean,  the  soiled 
towel-  removed,  and  a  fresh  toilet  made  with  drj  sterile  dress 

ingS.       In    closing    the    wound,    three    Bets    of    SUtures    are    .in 

ployed:    contil -    catgut    lor    peritoneum    and    another    for 

fascia,  while  the  -km   i-  best  closed  b_   a  continuous  subcu 

taneous  suture  ol     liver  wire. 

Dressing  Abdominal  Wound.  Sterile  gau  se  pad-  are  applied 
to  the  wound,  ami  h.-l.l  in  place  b}  i    of  adhesive. 

The  vulva  is  covered  by  a  suitable  pad.  and  a  T-bindei  applied. 

I'"        <  'CI  RATIV1    'IT;  I   \  I  MEN.  . 

\-    a-  recovery    from  the  anaesthetic  is  complete,  the 

m..mI  of  the  bed  i-  raised  enough  to  give  a  decided  incline  in 
order  to  favor  drainage,  ami  particularly  t..  cause  the  uterus 

downward     toward     the    pelvis    and    auav     from     the 

abdominal   wound,   to   further   minimis    tie    da 

he-ion-. 

Th.   silver  "ire  suture  may  «  e  removed  on  the 

seventh   to  the  ninth   day;   b}    grasping   it-   fr© 

hei tat  nil  working  the  p  !  forth  in  it  - 

-inn-  a  few  tune-,  it.  ease  of  remova 

then   cut   off  close   I"   the   -km   and   the   remainder  of   thi 

removed  "  ith  a  singh  quick  pull. 

1  I  uninterrupted  after  i 

.■rati.. n  a-  the  puerperium  folk  \l 

pate  nt-  have  all  heen  allow., 1  to  -it   up  on  the  tenth  day.  have 

walked  on  the  twelfth,  and  up  ami  dovi  n 

on  the  fourteenth  with  no  untoward  r  upon  their 

general  well  being  or  thi  lution. 

There  Hon  should 
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exercised  in  the  performance  of  this  as  in  any  other  intra- 
abdominal procedure.  At  no  time  in  the  course  of  the  opera- 
tion is  there  need  for  haste,  with  the  occasional  exception  of 
placing  and  tying  the  deep  uterine  sutures. 


The  salient  features  of  this  operation,  which  should  give 
it  first  place  among  the  procedures  for  Caesarean  section,  may 
he  briefly  re\  iewed. 

1.  Skin  Incision.— (a.)  Its  location,  high  in  the  abdomen, 
above  the  umbilicus,  renders  it  less  subject  to  pressure  than 
in  the  more  convex  and  dependent  portion;  it  receives  better 
re-enforcement  from  the  recti  muscles  whose  edges  are  nearer 
together  at  this  point  in  the  parous  woman,  ami  whose  support 
is  greater  as  the  upper  attachments  of  these  muscles  are 
approached.  Its  location,  furthermore,  precludes  all  possi- 
bility  of  adhesion  between  it  and  the  rapidly  contracting  ami 
retracting  uterus,  whose  cut  surface,  by  the  time  the  uterus  is 
emptied,  is  far  removed  from  the  abdominal  incision. 

(b)  Its  length,  only  12  em.  (less  than  5  inches),  see  Fig.  4. 
in  contrast  with  the  usual  incision  of  twice  this  length,  leaves 


an  exceedingly  short  cicatrix  which  is  rendered  almost  in- 
appreciable by  the  practice  of  subcutaneous  suturing,  as  is  well 
illustrated  by  the  accompanying  photographs. 

2.  Packing  off  the  intestines  not  only  keeps  them  out  of 
the  way  during  operation,  hut  in  the  event  of  repeated  vaginal 
examinations  tinder  uncertain  aseptic  precautions,  prevents 
the  possibly  infected  liquor  amnii  from  inoculating  the  ab- 
dominal contents. 

•'!.  Leaving  the  uterus  in  -<ilii  has  more  to  recommend  it 
than  is  at  first  apparent.  It  is  an  accepted  fact  that  sudden 
reduction  of  tension  in  a  body-cavity  tends  to  induce  shock 
(from  acute  cerebral  anemia):  such  an  accident  is  scarcely 
possible  with  the  uterus  in  situ.  The  common  practice  of 
delivery  of  the  uterus  and  manipulation  of  the  intestines 
carries  with  it  the  constant  danger  of  infection  of  these 
structures. 

4.  Uterine  Incision. — The  location  of  the  incision  in  the 
thick,  muscular  fundus  minimizes  the  danger  of  rupture  in 
subsequent  labors,  whereas  the  long  incision  in  common  use 
extends  into  or  encroaches  upon  the  attenuated  lower  uterine 
segment  and  further  increases  its  vulnerability. 


NITROGEN  METABOLISM  BEFORE  AND  AFTER  SPLENECTOMY  IN  A 
CASE  OF  PERNICIOUS  ANEMIA. 

By  George  R.  Minot,  M.  D., 
Assistant  Resident  Physician,  The  Johns  Hopkins  Hospital. 

(From  the  Chemical  Division  of  the  Medical  Clinic.) 


Von  Noorden  '  in  1 894  was  the  first  to  study  accurately  the 
metabolism  in  pernicious  anaemia.  He  was  unable  to  show 
that  protein  decomposition  was  increased  as  a  consequence  of 
the  amemia.  though  he  states  that  earlier  observers  believed 
this  to  be  the  case.  He  has  found  in  some  cases  a  retention 
of  nitrogen,  and  Yon  Stejskal  and  Eben,2  Strauss  '  and  Bloch  ' 
have  also  found  the  same;  it  i<.  perhaps,  due  to  a  previous 
underfeeding,  or  associated  with  periods  of  blood  regenera- 
tion, as  suggested  by  Mohr.°  Yet.  with  a  rapid  destruction  of 
red  blood  corpuscles,  there  may  he  increased  protein  de- 
struction. 

Rosenquist4  found  m  cases  of  pernicious  anaemia  that 
periods  during-  which  nitrogen  excretion  was  increased  alter- 
nated with  those  in  which  a  retention  occurred,  hut  believed 
there  tended  to  be  a  pathological  decomposition  id'  protein. 
Von  Noorden1  and  Umber'  have  suggested  that  Rosenquist's 
methods  may  have  been  at  fault  in  the  way  he  calculated  nitro- 
gen in  the  faeces,  and  that  in  anaemia  functional  disturbances 
of  the  alimentary  canal  and  kidney  do  occur  which  could  cause 
irregularities  in  the  excretion  of  nitrogen  and  serve  to  ex- 
plain any  temporary  increase  or  retention  of  nitrogen,  provided 
the  pathological  deviations  do  not  reach  too  high  a  degree. 
In  pernicious  anaemia  Mohr"  thinks  that  we  may  have  a  reten 
tion  of  nitrogen  in  some  cases,  even  on  a  low  nitrogen  intake. 
while  in  others  a  loss  of  nitrogen  mav  occur  on  a  higher  intake. 


and  that  the  nitrogen  exchange  is  not  dependent  on  the  haemo- 
globin poverty,  but  controlled  by  other  factors,  such,  possibly, 
as  the  influence  of  toxic  substances  which  vary  in  intensity. 

In  severe  anaemia,  due  to  Bothriocephalus  latus,  where  we 
have  a  known  toxic  action,  as  .shown  by  Talliquist/  Rosenquist ' 
was  able  to  show  a  definite  loss  of  nitrogen  dependent  on  the 
occurrence  of  the  worm  in  the  body,  while  after  its  removal 
a  retention  was  usually  found  (Bohland2  and  Vannini 2  have 
observed  a  similar  condition  in  Anchylostoma  anaemia)  ;  he 
thus  regards  the  loss  id'  nitrogen  as  due  to  a  toxine  and  not  to 
the  anaemia,  per  se. 

Cases  of  pernicious  anaemia  can  be  kept  in  nitrogen  equilib- 
rium on  approximately  the  same  small  quantities  of  protein 
as  normal  individuals,  as  shown  by  Bernert  and  von  Stejskal.3 

Partition  of  Urinary  Nitrogen — (a)  Urea:  Von  Noorden' 
noted  a  "  marked  reduction  of  the  per  cent  of  urea  nitrogen  in 
some  cases  of  pernicious  anaemia."  These  cases  were  in  an 
advanced  state  and  with  oedema.  He  quotes  other  observa- 
tions with  Dormal  values.  Vbges  *  found  this  diminution  of 
per  cent  id'  urea  nitrogen  only  as  an  exception.  Podoa  "  in 
1909  believes  there  is  a  diminution  of  per  cent  of  urea  nitrogen 
in  all  forms  of  anaemia.  In  experimental  pyrodin  anaemia  in 
dogs.  Samuely,'  in  a  careful  metabolic  study,  found  that  as  the 
anaemia  progressed  the  urea  per  cent  dropped  from  86.3  pel 
cent  to  72.14  per  cent. 
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i  lit  Ammonia:  Von  Noorden'  and  others  find  the  am- 
monia normal,  or  ;t  slight  tendency  to  a  relative  increase  in 
this  >li- 

Amino-acid   fraction:    This   fraction   has   in   some   iu- 

•  been  found  to  be  increased,  though  there  may  be  some 

-  tn  their  value,  since  the  determinations  were  made 

In  uliler  methods.     Erben,'  in  one  case,  found  the  amino-acid 

distinctly    increased,   and    Sanniely.'    in    his   experi- 

ina'inia.  showed  a  definite  rise  which  he  felt  might  be 

explained  In  other  causes  than  the  anaemia. 

ffect  of  removal  of  the  spleen  on  nitrogen  meta 

I'aton,'  in  L! on  dogs  in  the  form  of 

rl  ammonia.     He  found  no  essential  difference  before 
and  alter  splenectomy. 

I  and  Gibson  "  in  the  case  of  a  man  with  enlarged 
ary  ana-mia  with  ascites,  following  malaria, 
studied  the  metalnili-ni  after  splenectomy,  during  which  period 
pneumonia   developed.     Their   conclusions   are.   ••  analytical 
!  t<>  indicate  any  striking  variation  from  the  normal 
distribution  of  urinary  components  which  can  be  associated 
with  the  exclusion  of  the  function  of  the  spleen."    The  nitro- 
gen intake  was  not  studied.     Monaczweski  "'"  studied  nitrogen 
-in  in  .1  case  complicated  by  pneumonia  seven  months 
after  splenectomy    and   "  no  noteworthy   variation   was   seen 
from  that  in  fevers." 

nost  valuable  work  is  that  of  Umber,*11  who  showed 
in  two  cases  of  Banti's  disease  that  there  was  a  pathological 
destrui  tion  of  protein  and  after  splenectomy  a  normal  metab- 
olism was  established.     He  explains  this  on  the  basis  that  by 
removing  the  spleen  we  remove  the  toxic  cause.     His  work 
fa]  in  detail,  and  he  emphasizes  the  necessity  for  all 
requirements  of  a  careful  balance  sheet,  for  rough  methods 
ma>   not  show   u-  the  nitrogen   In--:  moreover,  pathological 
■  in  of  protein  may  he  overlooked  if  we  allow  too  high 
an  intake  ,if  nitrogen,  for  then  we  may  find  a  nitrogen  balance 
as  with  fever  i  ases,  while  .in  a  -mailer  intake,  vet  sufficient  for 
bod}    needs,  this  would  not  occur.     "Cases  must  be  studied 
•  r.il   periods  to  see  if  there  is  a  toxic  d< 
i."  lie  says.     \,.  essential  change  was  found  in  urea  per 
cent  before  or  after  splcini  tomy  in  the  one  case  on  which  it 
died. 
In  March,  1913,  Eppinger,"  and 
ported  the  results  of  splenectomy  in  pernicious  anaemia  and 
ive  reported  more  cases.     \  so  Klemperer  and  Hirsch- 
feld."  ■.  IIuUt.'"  l'.Mt.''   Harpole  and  Pox, 

man  and  Hartwell,"    and   Moffitt,11  have  reported  similar  in- 
and  Turk  "  discusses  this  procedure.     In  soim 

•   :ias  been  derived  from  splenectomy,  hut  of  how 
duration  time  alone  will  tell. 

lernicions  ana?mia  entered  The  Johns  Hopkins 

i  N'ovember  II.  1913.     v.  improvement  occurred  and 

tomy  and  direct   transfusion   were  done   Februan    3, 

1914,  following  which  daily   improvement   in   her  condition 

nrred. 

\  summary  of  the  case  is  as  follows: 


Medical    cumbers,   31704   and    32146;    Burgical    aumbei 
Colored  (mulatto),  housewife,  age  35  years. 
Pamii  i   Histobi     Negative. 
Past  Histor-i     Never  ill  excepl  from  measles,  whooping  cough 

and  mumps  as  a  child      Habits  good. 
Pbesest  in  s-ess    One  year  ago,  without  previous  gastro-intes- 

tinal  disturbance,  she  began  having  attacks  of  "  indigestion,"  which 
have  been  Increasing  in  frequency  and  severity,  lasting  from  one 
hour  to  a  day,  consisting  of  nausea  ami  vomiting  small  amounts 
of  food  and  "  bile  "-stained  Quid.  No  pain  with  attacks  beyond 
feeling  of  pressure  of  gas  "around  heart,  relieved  by  belching. 
Attacks  have  no  definite  relation  to  meals,  usually  come  when  tired, 
also  often  in  the  morning  before  breakfast  Bowels  bav<  been 
regular,  but  moving  twice  a  day  Stools  have  appeared  normal. 
For  six  to  eight  weeks  has  had  palpitation  of  heart,  also  roaring 
in  ears.  For  four  weeks  swelling  of  ankles.  In  recent  weeks  has 
noticed  that  she  is  tired  easily,  and  has  lost  weight  average  with 
clothes  140  lbs.;  now  110  lbs.     Had  to  stop  work  one  week  ago. 

Physical  Examination  (composite  by  Mrs  Thayer,  Hoggs. 
dough.  Austrian.  F.  .1.  Smith,  in  November,  and  G.  K  M  in 
January)  A  well  developed  mulatto  woman,  fairly  nourished, 
complaining  of  weakness,  appears  strikingly  pale,  with  yellow- 
tinge  to  skin  and  very  pale  mucosa;.  Sclera  have  Icteroid  tint 
Pupils  negative.     Puffiness  about  eyes      Wo&es:  cervical  enlarged 

to  the  size  of  peas,  few  small  ones  under  angles  of  jaws,  axillary, 
inguinale,  epitrochlears  not  felt.     Ears,  nose,  tonsils,  thyroid,  all 

negative.  Teeth:  slight  pyorrhoea;  otherwise  negative  TongUi 
a  little  raw  towards  base.  Throat  negative  save  for  a  few  white 
patches  over  buccal  mucosa.  Thorax  well  formed;  costal  angle  a 
little  under  :ei  .  Lungs  negative.  Heart:  point  of  maximum  impulse 
not  seen:  felt  in  fifth  interspace,  sc.  cm.  to  left  of  mid  sternal  line; 
right  border  ;i-:!'/2  cm.  from  mid-sternal  line  in  fourth  interspace 
sn mi, is  are  regular:  at  apex  first  sound  muffled,  followed  by  a  soft 
blowing  systolic  murmur  transmitted  to  axilla  and  well  heard  over 
body  of  heart,  being  loudest  at  pulmonic  area,  where  it  sounds 
rougher.  Some  months  later  this  murmur  was  not  heard  in  axilla, 
otherwise  as  before.     Second  pulmonic  slightly  accentuated 

Pulses:  equal,  regular,  small  volume,  vessel  walls  not  fell  Blood 
pressure,  systolic  115;  diastolic  60  (Tycos). 

Rate  per  minute 

November  1 1  January  11 85-100 

January  n  February    :: 90-110 

February  /.February   HI 10 

February    Hi  April    29        - 

Temperature  showed  slight  daily  fluctuations: 

November    1  1  November    29    .100.0    99.0      F 

November  29-February  3  ,,v  0    99.6     r.  rarely  to  100     F 

February  :■!- February  9.  101.0    99.0     F 

February    :>  February    16  5.6      P 

February    Hi-March    16  98.0  -99.0     F 

March    Hi  April    29  98  6      F 

A.0&O1IH  »    soft    relaxed.    Blight 
stomach  may  be  seen  to  descend  in  region  of  umbilicus  with  In- 
spiration.     No    \isible    peristalsis.      Slightly    full    In    right    upper 
iiuadrant.  generally   dull   tympany,   no  tenderi  dulnesa 

In  right  nipple  line  from  fifth  belo* 

■  oslal    margin,  and    to    I    cm     BDOVI    umbilicii-    in    mid  sternal    line. 

where  edge  Is  felt,  smooth  and  firm.    Spleen:  edge  la  Just  felt  at 

irgin.  linn  and  rounded.     Kidm  |«.'  right  palpable  and  pro 

fell 

r  itr,  mitit  •.     modi 
tenderness  over  peril  i  wise  negati' 

Si  nsation    normal 

Blood    Bee  chart  for  red  count  and  hemoglobin     Bee  table  for 
u tit.  differed  I  '■'■  aable, 

and  Fbnilng  i 
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DIFFERENTIAL  COUNTS. 


Nov. 

Dec. 

Jan. 

Feb. 

Mar. 

\pr. 

250     white     cells 
counted 

13 

21 

2 

8 

14 

22 

2S 

12  |  17 

6 

is 

3  1 

16 

Polynuelear  neu- 
trophiles 

52.8 

11   1 

59.2 

66.4 

62 

54.8 

56.8 

74.4 

64.4 

50.3 

50 

53 

65 

Eosinophiles 

.8 

.1 

.4 

1.2 

.8 

.8 

.8 

1.8 

.4 

4.7 

- 

1 

2 

Must    cells 

.4 

.1 

2.4 

0 

.4 

0 

0 

.1 

0 

" 

1.2 

2 

0 

Small  mono  nu- 

27.6 

31.2 

21.6 

29.2 

31.2 

40.4 

34 

12 

20.8 

34.7 

26 

23 

8 

Large  mon  onu- 
clears 

15.6 

20.4 

12.6 

2.8 

4 

2.8 

6.4 

9.2 

8.3 

14 

15 

23 

Transitionals.... 

1.6 

2.0 

1.2 

.4    1.6 

1.2 

2 

5.6 

5.2 

2.0 

4 

5 

2 

Myi  loeytee 

0 

0 

1.2 

0        0 

0 

0 

.8 

0 

0 

0 

1 

0 

1  »  i  issifled 

1.2 

1.2 

2 

11          0 

0 

0 

0 

0 

0 

2 

0 

0 

Blasts 
counting 

■Jj.)  whit, 

celle.         Megalo 

1 
3 

2 

7 

1 

11 

3 

1 

3 
3 

I 

0 

4 
0 

22 
0 

? 

u 

1 
0 

11 
0 

0 
0 

Whit tint 

•27.0 

10200 

,  4980 

- 
.  1200 
. 10400 

Nov.   11  to  Jan.  28,   17  white 
counts  made;   extremes  =  2300 
ami  -I7S0. 

Feb.  21,  6640 
"       24.  73SO 
Mar.     9,  5610 

Mar.   1. 
..      0 

Apr. 
"       2 

Seven  stained  smears  and  several  fresh  specimens  of  blood  were 
studied  in  the  period  before  splenectomy  and  all  showed  essentially 
the  same  picture.  The  red  cells  appeared  full  of  haemoglobin, 
considerable  variation  in  size  with  many  large  oval  forms,  numer- 
ous small  cells,  striking  variation  in  shape,  dumb-bell  and  sickle 
forms,  etc.  Some  polychromatophilia,  at  times  a  few  stippled  cells. 
No  parasites,  a  few  nuclear  particles  (Jolly  bodies).  Plates  ap- 
peared decreased.  Smear  of  February  17  showed  reds  as  before. 
Plates  strikingly  increased  over  numbers  in  smears  before  splen- 
ectomy and  distinctly  above  normal.  Nuclear  particles  markedly 
increased.  On  February  28  vital  staining  showed  8  per  cent  of 
reticulated  red  cells. 

Smears  of  March  3  and  30  and  April  16  always  showed  red  cells 
of  the  typo  found  in  pernicious  anaemia,  but  the  variation  in  size 
and  shape  became  less  marked:  there  was  no  stippling,  and  very 
rarely  polychromatophilia  and  the  nuclear  particles  were  some- 
what fewer.  Fragility  of  red  cells  not  studied.  Coagulation  time 
in  November  slightly  increased:  in  April  normal. 

Gastric  analysis:  (November)  stomach  of  normal  size,  slightly 
prolapsed:  no  stasis.  No  free  HC1  In  test  meal.  Acidity  S  per 
cent  deficit.    Total  acidity  32  per  cent;  otherwise  negative. 

Stools:  in  November,  normal  except  for  occasional  rare  fatty- 
acid  crystals.  In  January  often  soft,  mushy,  with  abnormal 
amount  of  gas  formation  and  acid  reaction,  excessive  amounts  of 
cellulose  at  times,  not  infrequently  fatty-acid  crystals  and  soap 
needles:  otherwise  negative.     After  splenectomy,  in  February  and 


March  often  bulky  and  soft,  but  with  less  gas  formation;  at  times 
a  strong  alkaline  reaction,  and  at  times  signs  of  disturbance  of  fat 
absorption,  becoming  essentially  normal  in  April.  (Urobilin  and 
iron  not  studied. ) 

Urine:  normal  to  pale  color,  usually  slightly  cloudy;  specific 
gravity  1011-1020,  acid  reaction;  albumin  usually  absent,  rarely 
present  as  a  slight  trace,  except  for  about  ten  days  following  opera- 
tion, when  it  was  constant:  sugar  absent;  guaiac  negative.  Several 
times  in  January  a  faint  acetone  reaction  occurred,  associated 
usually  with  attacks  of  nausea.  No  diacetic;  bile  negative.  Scili- 
mi nt  consisted  only  of  vaginal  debris  and  a  few  round  cells. 

The  determination  of  urobilinogen  by  Ehrlich's  paradimethy- 
lamidobenzaldehyde  test  was  made  in  January  some  ten  times, 
always  with  strictly  fresh  urine,  and  was  found,  present,  though 
the  reaction  was  not  strong.  Two  days  after  splenectomy  there 
was  a  very  intense  reaction  which  persisted  for  three  days,  and 
then  gradually  grew  less  intense,  disappearing  by  February 
IS  (15  days  after  splenectomy)  and  remained  absent,  as  it  did  in 
Hiiber's  case. 

Wassermanti  reaction:  November  (Dr.  Bloomfield),  negative. 
Lumbar  puncture:  January    (Drs.   Miller   and   Levy),   normal 
count.    Wassermann,  Nonne,  and  gold  chloride  tests  negative. 

Calmctte  Tuberculin  test:  November  (Dr.  Levy),  1  per  cent  and 
5  per  cent  negative. 

Phenolsulphonephthalein  renal  function  test:  January  (Dr. 
Snowden),  normal. 

Let  ulose  tolerance:  100  g.  in  January  taken;  none  appeared  in 
urine.  Vomited  following  ingestion  of  125  g.  After  splenectomy, 
in  March,  100  g.,  vomited  twice — 75  g.  taken  and  none  appeared 
in  urine. 

PhenoltetrachlorpJithalein  test  for  liver  function:  (Drs.  Rown- 
tree  and  Chesney),  January  14,  27  per  cent  excreted  in  faeces. 

Under  treatment  of  rest  for  three  months  in  bed,  with  proper 
diet  and  arsenic,  the  patient  showed  no  improvement,  nor  did 
375  cc.  of  defibrinated  blood  given  intravenously  on  November  30 
cause  any  real  change  in  the  picture.  On  January  13  2.5  cc.  of 
whole  blood  was  given  without  effect. 

The  case  being  considered  one  favorable  for  splenectomy,  she  was 
transferred  to  the  surgical  service  February  3,  on  which  day  Dr. 
Finney  operated.  Immediately  afterwards  Dr.  McClure  gave  a 
direct  transfusion  from  her  husband,  who  belonged  to  the  same 
iso-agglutinin  group   (tested  by  Dr.  Moss). 

The  patient  made  a  good  surgical  recovery  and  held  the  blood. 
Though  there  was  no  severe  hemolytic  crisis,  her  conjunctiva?  be- 
came yellower  and  the  urobilinogen  increased  in  the  urine,  lasting 
for  a  few  days  after  the  operation.  She  was  transferred  back  to 
the  medical  service  with  all  wounds  healed,  February  15. 

Physical  examination  (Drs.  Levy  and  Clough)  at  this  time  re- 
vealed nothing  new,  save  that  there  was  less  icteroid  tint  to  scleras 
than  in  November.  In  March  the  liver  border  was  thought  not  to 
be  as  low  as  formerly. 

Following  the  operation  the  patient  began  to  improve  daily. 
She  gained  weight,  the  "  indigestion  "  left,  and  many  little  aches 
disappeared  as  the  blood  count  rose.  She  was  allowed  to  get  up 
the  middle  of  March  and  left  the  hospital  April  29,  with  no  yellow 
tinge  to  skin  or  sclera?.  At  this  time,  although  the  blood  picture 
was  greatly  improved,  yet  it  was  still  that  of  a  primary  anaemia. 
A  letter  to  Dr.  Thayer  in  June  said  her  condition  was  as  good  as 
when  she  left  the  hospital. 

To  study  the  nitrogen  metabolism,  the  patient  was  kept  in 
bed  during  all  observations  and  given  a  measured  and  weighed 
diet  of  proteid,  fat  and  carbohydrate  in  the  proportion  of 
about  20,  30  and  50  per  cent  respectively.  Calories  were  esti- 
mated by  tables.  Tier  calorie  int 
which  is  but  barely  enough  for  a 
take  was  sufficient.    There  was  considerable  difficulty  in  per- 


)ectiveiy.  t  aiones  were  esn- 
ntake  was  low.  25  per  kilo, 
patient  in  bed :  nitrogen  in- 
onsiderable  difficulty  in  per-    I 
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Binding  her  to  eat,  especially   the  same  an 1    each   day, 

which  has  resulted  in  an  undesirable  variation  of  the  nitrogen 

In  all  instances  for  tw  nty-four  hours  before  the  days 

<>n  which  the  examinations  were  made  the  patient  was 

I  as  "ii  tiic  days  on  which  the 

ns  were  made,  the  third  day  ha\  ing  the  greatest  varia- 

I  onsccutivc  days  were  nut  always  obtained,  owing  to 

collections.     Other  days,   besides   those   tabulated, 

died,  which  tended  t<>  -how  the  same  results,  but  are 

ii  i  ol lections  or  determinations  were 

nitrogen  in  the  food,  urine,  and  stool  (dried  and 
ed)  was  determined  by  the  Kjeldahl  method,  two  par- 
en,  a>   was  ;il  o  done  in 
monia  In  Folin's  older  method."    Tl  i 
rmined  b}    Marshall's  method,"  three  samples  being 
i  h  time.    The  results  are  tabulated. 


verse  the  result.  The  patient  lost  weight  in  the  period  before 
splenectomy  and  was  gaining  weight  in  the  period  after,  while 
the  average  intake  of  oitrogen  was  Blight)]  (between 

test  days  she  was  actual!}  eating  more  than  before  splenec- 
tomy), it  does  not  seem  enough  to  account  for  the  retention.* 
Of  course,  it  would  have  been  desirable  to  have  determined  on 
high  and  low  intake-  of  nitrogen  what  the  balance  would  have 
been,  but  this  i  ould  not  be  'lone. 

Various  possibilities  occur  to  one  as  to  wh}  sucli  a  difference 
might  exisl ;  among  others,  it  might  be  due  to  the  fact,  as  in 
Umber's  case,  that  we  have  removed  a  toxic  cause,  or  that  «  Inch 
allows  a  toxic  cause  to  exercise  its  full  function;  or  I 
might  l"1  associated  with  the  -liurlit  fever,  in  turn  per: 
sociated  with  circulating  toxic  substances  present  before  splen 
ectom}   but  nol   found  afterwards  at  the  tunc  when  the  tests 

;  ide;  or  that  we  found  tne  patient  h of  Rosenquisfs 

periods  of  nitrogen  loss  and  afterwards  in  a  period  of  retention. 
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■  n  output    before  splenectomy   fluctuated 

us  was  due  to  the  unfortunate  variation  in  the  intake. 

fourth  day  the  high  output    in  urine   (14.12  g.)    mil} 

slight  trace  of  albumin. 

on  which  the  output  and 

to  fliow  a  -li-ln   il 

each  day.  exi  cpt  No.  V.  in  itself  shows  a 

ii.  h  ns  In  I  iiiI.i  i  disease.     Yet,  n  ith 

■  ions  ami  a  more  eipml  amount  each  day,    I 

the  daily  intake  and  output  0 
ids  oi  two  days  eai  b  about  two  wi 
are  mure   Dearly  equal  each  day  i  the  patient  being  bett 

sired  I.     Hen   thi   averagi 
of  niti  ■  1  j,,.r  day.    This  is  not 

-.  like    So.  ■"..  where  there 
1.2  g.,  or  V     - 


However  this  ma}   be,  coincident   with  clinical   impro 
ed  a  mi. re  la arable  nit rogi  u  bala 
A  low  per  ci  ■  nil rogen  in  nicious 

anosmia  has  :  of  in  the  '  I 

the  days  l. el'.. re  Bplenei  torn}   it  averaged  t,  lower 

than  would     i  imount 

of  nitrogi  n  in  the  urine,  day  I  show  ing  but  ::  1.5  pi 
almost  outpul 

low,  Inn  ili„  on  one  would 

On  f 


■ 
ii  any.  is  qui  gtionable 
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the  urine,  which  is  less  than  the  average  output  before  splen- 
ectomy (9.19  g.,  which  includes  all  five  days),  when  the  per 
.rut  of  urea  was  much  lower.  Here  one  is  surprised  to  find  a 
figure  as  high  as  81.5  per  cent  on  day  7.  when  but  5.85  g.  of 
nitrogen  were  found  in  the  urine,  the  other  days  being  ahout 
normal.  It  is  possible  that  the  low  urea  per  cent  before 
splenectomy  was  associated  with  deranged  liver  function,  as  is 
suggested  also  by  the  phenoltetrachlorphthalein  test,  while  after 
removal  of  the  spleen  some  change  occurred  (disappearance  of 
some  circulating  toxic  substance?)  which  allowed  the  liver  to 
Functionate  more  normally;  or  again,  following  Padoa's  work, 
it  might  be  due  to  anaemia,  per  se,  the  change  associated  with 
improvement. 

No  changes  or  abnormalities  were  noted  in  the  ammonia  of 
the  urine. 

li'ichet.'"'  as  a  result  of  his  studies  of  splenectomized  dogs  on 
which  for  a  period  of  two  wars  their  daily  intake  of  food  and 
their  body  weight  were  studied,  concludes  that  the  spleen  exer- 
cises a  function  on  nutrition,  for  after  splenectomy  the  dogs 
ate  inure  food  to  keep  up  their  body  weight.  'I  his  might 
suggest  that  after  splenectomy  a  loss  of  nitrogen  would  occur 
on  the  same  diet  that  before  splenectomy  allowed  nitrogenous 
equilibrium.  As  far  as  one  can  judge  from  the  data  obtained 
in  the  ease  of  pernicious  anaemia  this  would  not  hold  true.  \\  e 
are.  however,  dealing  here  with  a  pathological  condition  of 
man  and  not  with  norma]  dogs. 

It  does  not  seem  justifiable  to  draw  conclusions  on  the  normal 
function  of  the  spleen  from  the  study  of  cases  where  this  organ 
has  suffered  pathological  changes. 

To  i  onclude,  in  a  ease  of  pernicious  anaemia  shon  ing  no  im- 
provement for  three  months,  splenectomy  was  performed,  after 
which  the  patient's  general  condition  and  blood  picture  im- 
proved. Coincident  with  thi<  improvement  the  urobilinogen 
disappeared  from  the  urine,  a  more  favorable  nitrogen  balance 
occurred,  and  a  rise  in  per  cent  of  urea  nitrogen,  which  pre- 
viously had  been  below  normal. 


It  is  a  great  pleasure  to  acknowledge  my  indebtedness  to  Dr. 
Thayer,  whose  suggestion  it  was  that  som<  metabolic  studies  lie 
made  in  this  case,  and  under  whose  supervision  this  work  was 
performed  ;  to  Dr.  .1.  II.  King  for  many  helpful  suggestions  in 
earning  out  the  work,  and  to  Dr.  11.  It.  Snowden  for  aid  hx 
teclmic 
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17.  Coleman  &  Hartwell:     Med.  Record,  1914,  LXXXV.   1160. 

18.  Moffitt:  Boston  Med.  &  Surg.  Jr.,  CLXX,  95S  (at  American 
Asso.  of  Physicians,  May,  1914). 

19.  Turk:  Deutsche,  med.  Wchnschr.,  1914,  XL,  371.  (Other 
references  given  here. ) 

20.  Shaffer:     Am.  Jr.  of  Physiol.,  1903,  VIII.  :::'•". 

21.  Marshall:     Jr.  Biolog.  Chem.,  1913,  XIV,  283:  XV,  2S7. 

22.  Richet:  Jr.  de  physiologie  et  de  pathologie  generate,  1913, 
XV.  579.     Idem.,  1912,  XIV.- 689. 


NOTES  ON  NEW  1300KS. 


Materia  Medica,  Pharmacology  am!  Therapeutics.  Prescription 
Writing.  By  Walter  A.  Bastedo,  Ph.  G.,  M.  D.,  etc.  Illus- 
trated. (Philadelphia  ami  London:  W.  li.  Saunders  Company. 
1913.) 

This  book  of  559  pages  is  an  adaptation  for  the  most  part  of 
lectures  delivered  at  Columbia  University  by  Dr.  P.astedo.  It  is 
inclined  to  be  elementary  in  character  and  is  essentially  a  text- 
book on  pharmacology  for  the  students. 

In  the  preface  the  author  states  that  he  has  not  attempted  to 
compile  extensive  bibliographies  but  lie  refers  to  certain  works 
on  pharmacology  and  physiology  which  he  has  freely  consulted. 
The  book  does  not  impress  one  as  the  outgrowth  of  first-hand 
knowledge  gained  from  personal  experimental  work  or  from 
thorough  familiarity  with  original  sources.  The  author  is  in- 
clined to  be  dogmatic  and  has  not  always  exercised  good  critical 
judgment,  accepting  much  as  proven  where  reasonable  room  for 
doubt  still  exists.  Certain  theories  are  accepted  at  times  as  the 
true  explanation  of  certain  phenomena  and  not  simply  as  theories. 
As  a  pharmacology  the  book  does  not  fill  a  definite  need. 


Infections  of  the  Hand.     By   Ai.i.ex   B.  Kaxavei.,   M.  D.     Second 
Edition.     Thoroughly    Revised.      Illustrated.      ( Philadelphia 
and  New  York:    Lea  a   Febiger,  1914.) 
The  importance  of  this  work  to  all  surgeons  was  noted  in  its 
first  appearance  in  the  Bulletin,  and  it  is  unnecessary  to  do  more 
than   call  attention   to  the  second   edition,  which   has  given  the 
author  an  opportunity  to  add  to  its  value  by  fuller  detail  along 
certain   lines.      Surgical   internes  and   students,   working   in   dis- 
pensaries, could  not  do  better  than  study  this  book  thoroughly,  for 
in  infections  of  the  hand   much  bungling  surgery  is  constantly 
exhibited. 

Time  ami  the  Timeless — Songs  of  Shadow  ami  of  Hope.  By  a 
Physician.  2/6.  {London:  Henry  J.  Glaisher.  1914.) 
While  these  verses  from  a  physician  cannot  be  ranked  with 
those  of  Holmes  or  Weir  Mitchell,  yet  this  small,  neatly  printed 
volume  deserves  to  be  placed  on  the  same  shelf  as  those  of  these 
authors,  for  the  poems  are  of  more  than  usual  merit.  They  ex- 
hibit deep   religious  feeling  and   while  they  are  of  shadow,   the 
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shadow  is  lit  by  hope.  They  are  the  work  of  a  serious  thinking 
man  of  nigh  ideals,  and  whereas  the  author's  thoughts  arc  not 
rare,  his  expression  is  pleasing  and  will  be  attractive  to  many  by 
its  simplicity  and  sincerity.     The  Introductory   verses  are  sym 

bolic  of  the  author's  attitude  of  mind. 

\   lew    stray   (lowers  of  song 

Found  in  raj   garden.     Call  them  only  weeds, 

Bui  Nature  sowed  the  seeds, 

And  unto  her  do  they  belong. 

red  them,  while  men  slept,  with  smiles  and  tears 
Ami  tiny  have  flourished  there. 
I   would   it   were  an  offering  more  fair, 
Fitter  for  human   needs, 
Mixed    with    tin'   sterner   harvests   of   the   years. 

A   Mrs.    to  stimulate  us  all  runs  as  follows: 

\\'e   art   ourselves: 

And  in  the  actions,  as  in  a  mirror,  shine 
Our  features  line  by  line. 
\nd   if  we  bend  our  wills  to  better  deeds. 
We  hope  to  trace 
In  them  a  nobler  face. 

Black's  Medical  Dictionary.     By  .ions   iv  Combie,  M.  A.,  B.  Sc, 

\1.  IV.  P.  R.  ('.  P.,  Edinburgh,  Lecturer  on  History  of  Medicine, 
University  of  Edinburgh;  Lecturer  on  Clinical  Medicine.  I'm 
versify  of  Edinburgh,  etc.  Fifth  edition,  completing  thirty 
thousand,  containing  131  illustrations  in  the  text,  etc.,  and  Ii' 
plates  in  color.  <  \  ■  •,  )'■,  k:  The  Vacmillan  Company,  Puo- 
Ushers,  mi'i.  i 

This  book  of  nearly  860  pages  is  not  so  much  a  medical  diction 

ary   in   the   opinion   of   the   reviewer   as   a   dictionary   of   medicine. 

:    somewhat   after   the   manner   of   Quain's   dictionary.      It 

is  not  compiled  so  much  to  assist   tli lical  student   to  acquaint 

meaning  of  the   words  which   he  finds  in   his 

,.  and  journals  as  to  render  it  possible  for  "  district  nurses, 

■    ind  professional  men  generally,  ship-captains, 

business  a  and  others  "  to  know  something  of  medii  i  m 

Ibly,  although  it  is  not  so  stated,  to  practice  the  healing 

It  contains  special  directions  lor  the  Ileal 

tor   methods  of   recovery   from   drowning;    for 

tment  of  tits  and  convulsions:    for  poisoning;    lor  union 

ess  whether  from  alcoholism,  apoplexy,  opium   poisoning 

tnla;  and  for  Hie  preservation  of  health  bj   exercise,  diet, 

rentllatii  n  and  general  sanitation. 

It    pr  ii  ptems   of   disease,   gives   directions   as 

to  nursing  and  the  manage nt  of  children.     It  further  ti 

•i  of  medicine  and  of  physiological  matters  such  as  circula 
nun,  respiration,  ti  nip'  rature,  pain,  sleep  and  vision 
The   work    is   carefully   and    painstakingly    written    ami    seems 
fairly  well  abreast  of  modern  discoveries  in   medicine.      VI   Hi' 
sane-   time   a    glance    at    its    pages   gives   one   an    impression    that 
much  .,  treatise  on  practice  and  yel   not  specific 
:    the   highest   utility.     To   the   Bhip-captain   and    colonist 
be  oi    real    service,   in   default   of  any   other   medical   aid 
lergyman    or   amateur   physician    where   skill.il    medical 
available,  ii  too  much   information   which 

prove  a  stumbling  block  aid  delaj   adi  ncnt 

lored   illustrations  are  well   done.     By  a  cum 
ncy,    colored    pictures    of    chicken-pox,    German    n 
and  -'  arlet  fever  ai  but  there  is  no  representa 

imall-pox,  winch  is  equally  apt   i"  break  out   n 

■  rious  epidemics. 
Banltar)   topics  such  as  watei  Bupply,  ventilation,  disin 
water-closets,  and  sewage  removal  an-  ory  well   written.     The 

book  as  indicated  above  has  a  limited  range  i  ind  will 

evidently  Ml!  a  recognized  want  iii  isolate, i  e, ininiii  i 


Diseases  ei  Women:  Medical  and  Surgical  Gynecology.  By 
Chablks  A.  L.  Reed,  M.  D  Illustrated.  $>:,  i  \  i  „  York  and 
London:   /v  Appleton  .i  Co.,  1913.) 

In  this  octavo  Volume  Ol  872  page8  Of  t'-\t  minus  a  very  con 
siderable  amount  of  space  allotted  to  illustrations  the  author 
undertakes  to  discuss  not  onlj  those  topics  usually  treated  in 
books  of  this  size  on  gynecology,  but  also  surgery  of  the  urinary 

>\  stein,    rectum    and    breast,   as    well    as    certain    major    obstetrical 

operations.    Furthermore,  the  work  is  offered  as  fulfilling  the  re 

QUirementS  of  a  text-1 k  for  undergraduate  students,  a  teacher's 

reference  book  and  a  guide,  both  medical  and  surgical,  for  the 
practitioner. 

The  inevitable  result  is.  of  ci  urse,  the  production  of  an  in 
Complete  and  epitomized  presentation  of  the  various  subjects 
treated. 

But  the  fact  that  the  book  falls  short  of  its  author's  aim  does 
not  seriously  detract  from  the  very  considerable  degree  ol  merit 
it  possesses.  Indeed,  it  reflects  distinct  credit  upon  the  writer 
since  it  contains  a  wealth  of  accurate  information  which 
wisely  selected,  logically  arranged  and  tersely  presented  with 
clearness  and  force.  The  subject  matter  is  divided  into  sections 
on  malformations,  injuries,  displacements,  foreign  bodies,  infec 
tions,  neoplasms,  trophic  changes,  obstetrical  operations  and  men 
struation;  the  subdivisions  being  made  on  an  anastomlc  basis. 

It  is  to  be  deplored  that  no  mention  is  made  ol  certain  live  and 
important  gynecological  subjects.  Notably,  vaccines  in  the  diag 
nosis  and  treatment  of  gonorrhea:  Hi.  Roentgen  and  radium 
treatment  of  neoplasms  and  other  gynecological  affections;  and 
the  recent  complete  revision  of  our  knowledge  and  view 
no  menstruation  following  upon  the  work  of  llitschiuann  and 
Adler. 

On  the  whole  the  author's  advice  is  sound  and  in  accord  with 
present  day    teaching,   but    the    radical    operative    treatment    advo 

cated  in  cases  of  puerperal  Infection  would  not  be  generally  en- 
dorsed either  iii  this  country  or  Germany, 

The  numerous   illustrations  are  for  the   most   part   sketchy   and 

often  semi  diagrammatic,  but  are  of  material  aid  in  conveying  the 
author's  ideas. 

8om<     i  »'  i  i  ti  an    u i  u'e  si  i;>'t'i n  Ists,  Comn 

\  i,„n  m  lafwri      By  How  mo.    V.  Keli.y,  M.  D.,  LL.D      Di 
livered  as  a  lecture  bef<  lical  Historical  So< 

Chicago,   1910     ind   before  the  Universit)   ol    Nebraska,   1913, 
[Troy,    New    York:     /'■  th    Company,    Puoli 

/.'>/;.  i 

This  tribute  by  a  medical  botanli  I   to  men  wlio  have  given  their 

aames,  talents  ami  energ]   to  t  Bot  iny   i- 

.uiii  tiiii.  |j      The  \ , ii u in.   conl  oi  I      ketches 

of  the  [ivei  and  attainments  of  thirtj  medii  <i  men.     \  Ian 
her  of  them  ■■■.  mts  to    Vmerli  i  In  ptoni  er  d   | 

Michel   S.  Sarra:  in.  a   native  ol    Frani  • 
to  Quebec  at  the  agi   i 
ml  pitcher  plant,  the  s,i,  ra<  enia  purpurea;  John  Mitchell 

nil    hut    a    resident    of    \  [l  whom    the    I 

checker!  errj  .    ViU  h 

''old.  a,  a  i,. ,ir.    .1   Scotl   nd   '  ul 

where  be   was  a   physician,  Sui  il   of  the   State  and 

Lieutenant  Governor    ;.nd    ultlr 

l.iiina.  us,   who  named   after  him 

Cold*  nia;  John  Clay! 

youth   and   from    whom   CI  ''"  re 

celved  Its  botanli  al 

Garden,    Vdam   Kuhn,   Moses   Marshall.  Caspar  Wl  I 
jatnin   Barton   wen    descended   from   recent   Immigrants  ami  en- 
riched the  a.  ...    clence  by  their  enthusiastic  labors;  whili 

,,   Torrey  and   Charles   W.   Short 
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seemed  more  nearly  products  of  the  soil.  The  life  story  of  all  is 
well  told  but  proves  quite  too  brief  and  the  reader  laments  that 
concerning  many  of  them  such  meagre  facts  are  alone  available. 
There  are  interesting  stories  of  daring  adventures  in  the  wilds  of 
a  new  country  in  search  of  new  plants  and  thrilling  tales  of  quests 
to  establish  the  correctness  of  the  discoveries  of  other  botanists. 
No  one  can  read  without  a  thrill  of  the  quest  of  Gray  and  others 
in  search  of  Shortia,  lost  for  ninety-eight  years  and  Anally  redis- 
covered in  1886  near  the  exact  spot  where  it  was  first  discovered 
by  Michaux! 

The  book  is  profusely  illustrated  by  excellent  reproductions 
of  old  prints  and  is  beautifully  printed.  The  original  lecture 
referred  to  upon  the  title  page  is  contained  in  a  scholarly  Intro- 
duction which  contains  much  interesting  information  as  to  the 
names  of  plants  ancient  and  modern.  The  book  is  most  creditable 
to  the  author,  who  has  achieved  deserved  success  in  many  other 
fields. 

Flies  in  Relation  to  Disease — Non-Bloodsucking  Flies.  By  G.  S. 
Graham-Smith,  M.  D.,  University  Lecturer  in  Hygiene,  Cam- 
bridge. (Cambridge:  At  the  University  Press.  1913.) 
This  volume  is  one  of  the  Cambridge  Public  Health  Series,  pre- 
pared under  the  editorship  of  Dr.  G.  S.  Graham-Smith  and  Mr. 
J.  E.  Purvis.  It  is  a  useful  and  timely  publication  at  a  time  when 
the  agency  of  flies  in  conveying  disease  is  beginning  to  be  appre- 
ciated in  every  country.  The  work  contains  chapters  on  the  life 
history  of  the  fly,  his  anatomy,  habits,  and  methods  of  carrying 
and  distributing  bacteria,  etc.,  which  are  clear  and  admirably 
illustrated.  These  are  followed  by  chapters  on  the  relation  of  flies 
to  specific  diseases  like  typhoid  fever,  epidemic  or  summer 
diarrhoeas,  cholera,  tuberculosis,  anthrax,  and  bacterial  diseases 
like  diphtheria,  ophthalmia,  plague  and  staphylococcal  infections. 
It  is  of  interest  to  note,  as  indicating  the  judicial  character  of  the 
work,  that  the  author  does  not  seem  to  regard  it  as  proven  that 
the  housefly  is  to  any  great  extent  a  carrier  of  the  typhoid  bacillus 
under  the  ordinary  conditions  of  city  life,  but  inclines  to  the 
belief  that  he  may  play  an  important  part  in  the  direct  transmis- 
sion of  this  disease  from  infected  typhoid  patients  to  healthy 
persons  in  the  unsanitary  conditions  of  camp  life.  He  believes, 
however,  that  the  whole  subject  needs  to  be  restudied  and  his 
attitude  of  mind  suggests  the  suspicion  that  the  domestic  fly  has 
been  unduly  condemned.  He  points  out  the  fact  that  so-called 
typhoid  carriers  are  much  more  worthy  to  be  censured  for  the 
spread  of  the  disease.  The  work  will  be  of  great  value  to  sanita- 
rians and  health  officers. 

Treatment  of  Neurasthenia.     By  De.  Paul  Hahtenberg.     Trans- 
lated   by    Ernest    Platfaib,    M.  B.,    M.  R.  C.  P.      (.Edinburgh. 
Glasgow  and  London:   Henry  Frowde  and  Hodder  d-  Stough- 
ton,  Publishers.  1914.) 
This  admirable  little  book  of  283  pages  is  the  sequel  of  a  pre- 
vious work  by  the  author,  "The  Psychology  of  Neurasthenia"; 
it   relates   to  treatment  and   cure.     As  the   work   represents   the 
results  of  one  who  has  spent  many  years  in  the  treatment  of  this 
class  of  invalids,  it  is  of  value  to  all  who  attempt  to  treat  one  of 
the  most  intractable  and  discouraging  of  functional  diseases. 

The  author's  definition  of  neurasthenia  follows  closely  the 
common  idea  that  it  is  a  state  of  simple  depression  of  the  nervous 
system  and  is  quite  as  satisfactory  as  Polonius'  definition  of 
madness — and  no  more  illuminating.  What  produces  the  condi- 
tion, whether  an  exhaustion  of  the  nerve  cells  or  an  intoxication, 
he  does  not  know.  He  finds  a  condition  and  has  no  adequate 
theory  to  explain  it  satisfactorily.  He  regards  it  a  physical  and 
material  affection,  but  does  not  explain  why.  He  asserts,  however, 
that  it  is  not  purely  imaginary  or  fictitious. 

To  treat  this  condition,  its  causes  must  be  discovered  and 
eliminated.     The  chapters  on  treatment  are  full  and  give  detailed 


methods  to  be  pursued.  He  shows  in  what  manner  every  neu- 
rasthenic should  be  studied  and  gives  rules  for  both  general 
treatment  and  special  treatment  of  the  individual  predisposition, 
the  exciting  causes,  such  as  dyspeptic  symptoms,  organic  affections 
like  gout,  diabetes,  arteriosclerosis,  infectious  diseases  like 
typhoid  fever  or  influenza,  dilated  stomach,  overwork  or  emotive 
causes.  In  the  treatment  of  the  fundamental  asthenia  he  uses 
principally  the  preparations  of  strychnia  by  hypodermic  injections, 
although  a  variety  of  other  nerve  tonics  is  mentioned.  The 
mental  state  must  be  met  by  the  direct  personal  influence  of  the 
physician,  whose  duty  it  is  to  give  encouragement  and  mental 
stimulation  to  those  who  have  lost  all  power  of  self-direction.  He 
also  believes  that  the  application  of  general  electricity  is  of 
service. 

His  methods  are  carefully  thought  out  and  will  prove  of  great 
service  to  physicians  who  see  early  cases  of  neurasthenia  in 
general  practice.  It  is  not  an  epoch-making  work,  but  none  the 
less  a  useful  one. 

Progressive  Medicine.  A  Quarterly  Digest  of  Advances,  Dis- 
coveries and  Improvements  in  the  Medical  and  Surgical 
Sciences.  Edited  by  Houart  Amoey  Hake,  Professor  of  Thera- 
peutics, etc.,  in  the  Jefferson  Medical  College,  Philadelphia, 
assisted  by  Leigiiton  F.  Appleman,  M.  D.,  Instructor  in  Thera- 
peutics, Jefferson  Medical  College.  Volume  II,  June,  1914. 
Hernia  Surgery  of  the  Abdomen,  Exclusive  of  Hernia.  Gyne- 
cology, Diseases  of  the  Blood,  Diathetic  and  Metabolic  Dis- 
eases, Diseases  of  the  Spleen,  Thyroid  Gland,  Nutrition  and 
the  Sympathetic  System,  Ophthalmology.  The  authors  of  the 
sections  on  Hernia  and  Surgery  of  the  Abdomen  are  Drs. 
W.  B.  Coley  and  John  C.  A.  Gerster,  of  New  York;  on  Gyne- 
cology, Dr.  John  G.  Clark  of  Philadelphia;  on  Diseases  of  the 
Blood  of  the  Ductless  Glands  of  the  Sympathetic  System  and 
Diathetic  and  Metabolic  Diseases,  Dr.  Alfred  Stexgel;  and  on 
Ophthalmology,  Dr.  Edward  Jackson.  (Philadelphia  and 
New  York:  Lea  d  Febiger,  1911/.) 

The  articles  are  in  the  nature  of  analytical  and  critical  reviews 
and  they  contain  the  results  of  the  latest  work.  They  are  too  long 
and  detailed  for  a  fuller  review,  but  are  none  the  less  deserving 
of  the  careful  reading  of  physicians  who  desire  to  keep  themselves 
informed  of  the  progress  of  medicine  and  surgery.  The  series 
has  been  in  progress  for  many  years  and  its  value  is  shown  by  the 
liberal  patronage  which  it  has  secured. 

Life  and  Letters  of  Nathan  Smith.  M.B.,  M.D.  By  Emily  A. 
Smith.  With  an  introduction  by  William  H.  Welch,  M.  D., 
LL.D.    (New  Haven:   Yale  University  Press,  1914-) 

This  book  has  a  double  interest  because  it  not  only  is  a  fitting 
contribution  to  the  celebration  of  the  Centennial  Anniversary  of 
the  "  Medical  Institution  of  Yale  College,"  of  which  Nathan  Smith 
was  an  organizer  and  chief  ornament,  but  also  by  reason  of  his  pro- 
found influence  upon  medical  education  in  New  England  and  his 
connection  with  Jefferson  Medical  College  in  Philadelphia  and  the 
University  of  Maryland  in  Baltimore,  through  his  son,  Prof. 
Nathan  R.  Smith,  who  filled  so  large  a  place  in  the  medical  annals 
of  Maryland,  and  indirectly  through  his  grandson,  Dr.  Alan  P. 
Smith,  associated  with  the  University  of  Maryland  as  a  teacher 
and  later  as  a  trustee  of  The  Johns  Hopkins  Hospital  and  of  The 
Johns  Hopkins  University  during  the  critical  period  of  the 
foundation  and  organization  of  these  institutions,  which  have 
influenced  widely  both  general  and  medical  education. 

It  has  been  a  labor  of  love  on  the  part  of  Mrs.  Alan  P.  Smith 
to  make  a  substantial  addition  to  our  knowledge  of  Nathan  Smith 
by  the  publication  of  his  interesting  and  hitherto  unknown  letters 
to  Dr.  Shattuck,  of  Boston,  and  of  extracts  from  his  lectures  and 
writings.    She  has  also  given  a  charming  account  of  early  pioneer 
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conditions  in  New  England  during  the  last  quarter  of  the 
afghteei  th  century,  and  of  the  struggles  and  privations  which 
accompanied  early  efforts  to  establish  medical  schools. 

On  the  personal  side,  to  quote  the  words  of  Pr  Welch:  "We 
Batch  intimate  glimpses  of  the  active-minded  lad  upon  the  frontier, 
of  the  student  at  home  and  abroad  getting,  in  spit,  i 
difficulties,  a  good  medical  training;  of  the  lover  '  transported  with 
joy  and  expectation  ';  of  the  devoted  husband  and  father  solicitous 
for  the  education  of  his  sons:  of  the  busy  physician  and 
'  bandied  about  from  one  part  of  the  country  to  the  other.'  treating 
fevers,  couching  for  cataract,  cutting  for  stone,  excising  tumors. 
and  embarrassed  most  of  the  time,  as  is  the  way  of  doctors,  from 
failure  or  inability  to  collect  his  fees,  small  as  they  were;  of  the 
founder  of  medical  schools  and  the  professor  filling,  and  tilling 
well,  all  the  chairs  in  the  medical  curriculum,  from  all  accounts 
a  great  teacher — and  withal  deserving  President  Woolsey's  char 
acterization  of  him  as  '  the  most  delightful,  unselfish  and  kind 
hearted  man  I  ever  knew  and  we  children  loved  him.'  " 

He  was  indeed  a  great  man  and  his  characteristics  are  charm- 
ingly brought  out  in  this  all  too-brief  biography.     The  book  is 
finely  printed  and  well-illustrated  by  reproductions  "i   p]     i 
and    facsimiles   of   original    documents.      It    reflects    great    ere  lit 
upon  the  publishers  and  upon  the  author. 

The  growing  interest  in  historical  medical  topics  lends  the  hope 
that  it  may  be  widely  read  and  appreciated. 

Auricular  Flutter.     By   William    T.    Ritchie.      I  Edinburgh   and 
London:  W.  Orei  n  .<  Son,  191  ;.i 

The  study  of  cardiac  disease,  especially  the  analysis  of  the  ar- 
rhythmias has  in  en  advanced  so  rapidl]  i>>  the  us  of  graphic 
methods  of  registration,  thai  most  text  books  on  the  subject' do 
not   include  all  of  tin  in.     In   this  small   volui  hundred 

and  thirty  pages  the  author  has  given  an  excellent  resui 
type  of  cardiac  irregularity,  only  recently  differentiated.  While 
the  experiments  and  clinical  observations  along  this  lit, 
great  importance  in  developing  'be  knowledge  of  the  different 
forms  of  tachycardia  and  arrhythmia  of  the  heart,  so  many  of 
the  fundamental  points  of  auricular  Butter  are  as  yet  unsettled, 
that  any  book  written  \ipon  the  subject  may  still  be  somewhat 
actory. 

The  first  chaptei  of  the  book  is  devoti  d  to  an  excellent  summing 
up  of  the  anatomy  and  the  normal  and  pathological  phys 
the  heart  as  shown  ly  the  various  means  of  registration.    This 

short  review  .  ,.\  era  most  tl lementary  featun  s  of  cardiac  Irreg 

ularilies  and  prepares  the   reader  for  the  more  complex   subject 
that  follows,    in  the  remainder  ol  the  volume  the  condition  termed 
auricular  Mutter  is  discussed  in  detail,  both  from  the  clinical  and 
experimental  standpoint.     It   is  well  supplemented  bj    aui 
curves  and  th.  all  such  cases  reported  in  the  literature 

The  bibliography    is  very  complete  and  the  hud;  as  a 
be  commended  as  an  excellent  means  by  which   one  maj 
acquainted  with  tils  of  cardiac  dis< 

in.     i  A   book  for 
By  Edward  O.  Otis.  m   i>      i  \,  ,,    York:    Thomas   >    I 
Compnnu.  191 ).  > 

ntatlon  of  the  Important   fa  I 
the   cause,    prevention    and    cup 

clearly  and  agreeably   written.     Though   designed   for   layi 
contains  important   material   with   which   every  pbyi 
be  acquainted.    Medical  students  will  profit  by  it 

Talk*  to  Boy*  I  <  n  Tears  and  Over.    By  I    D  Sti 

M.lt     Price  j i        Philadelphia  and  London:  J    i:    I 

Company.  191  ',.  i 
Most   physician.-  with  some  experience  ol  the  dlfflcu 
period  of  development  will  agree  that  much  ui 
and  nervousness  is  caused  by  the  conventional  attito 


with  regard  to  the  vital  topics  discussed  in  this  hook.     Juvenile 
curiosity    is    official!)    Ignored,    the    topic    of   sex    is    taboo;    the   re 

submit   coiniir ises  are  often   disastrous.     This  situation    forma 

an  organic  part  ot  the  structure  of  modern  social  thought  and  its 

Ion  can  onlj  olutlon. 

The  author  pays  little  attention  to  the  complexities  of  the  ques 

tion:  to  him  the  solution  appears  to  be  to  place  before  the  develop 

ing  youth  a  simple  statement   of  the   tacts  of  the  sexual   U 

to    his    formulation    of    the    facta    little   exception    need    he    taken. 

the   tone  of   the   book    is.   however,   essentially    hortatory,   and    re 

minisccnt  of  the  prohibitionist,  and  one  may  doubt  the  wisdom  of 

making  th.-  flesh  of  tin-  youthful  auditor  creep  by  such  discussions 

gonorrhoea  and  masturbation,    if  the  author 

struck  the  right  key  not.,  at  least  he  is  in  earnest,  and 
there  may  he  .situations  where  the  best  available  solution  is  to 
plae.    mcii  a  I k   in  the  hands  of  a  boy  of  ten  years  or  cuer. 

FeebU  Mindedness:    Its    Causes   and   Consequences.     By    Hknbt 
i  i:i  Goddard,  Ph.  D.     Pp.  XII  4  .V.''.'.     Pric.'  (4.00, 
Fork:    The  Uacmillan  Company,  /.''/;.  i 
In  this  volume  the    author  publishes  the  very   valuable  material 

which  he  has  been  accumulating  at  the  Training  School  at  Vine 

land.  X.  .1.     In  the  opening  part  he  discusses  the  general  problems 

of  teeble-mindedness,  and  outlines  ins  methods  of  Investigation. 

He-  then  presents  in  a  brief  form  the  case  historic  s  of  327  cases  of 

it    and   discussion    of   these  cases 

emphasis  is  laid  on  the  family  history,  while  the  clinical  history 

of  the  individual  is  of  tie    mof  t  meagc  r  description.     This  no  doubt 
is  partly  clue  to  the  nature    of  the  mat. -rial,  but  it  also  represt  nt- 

author  towards  the  whole  question,     in  the 

i  linical  data  a  solution  of  the  individual  case 
w  ill  never  In-  found  by  shaking  the  family  tree,  however  \  IgorOUSly, 
and  the  accumulation  of  more  mate  rial  is  not  so  much  rec|iiired 
as  the  study  of  cases   whose  personal  histories  have  been   worked 

over  much  more  Intensively,     in  the  presence  of  a  neuropathic 
ancestry  Goddard  pays  little   attention  to  a  positive  Wassermann 

D     he  discusses  in  a  general  statistical  way   questions  which 
ate  only   to   he  answered    bv   accurate   anamneses   and    clinical   ex 

amination.    After  presenting  his  case  histories  the  author  discusses 

a  variety  of  questions.     He  tends  to  tie   ..pi i  that  tie    inherit 

obeys   the    Mendellan    law    and    that 
teebli  mindedness  behaves  as  a  unit  character 

in  the  concluding  chapters  various  practical  aspects  of  the 
problem  of  feeble-mindedneas  are-  discussed  ami  its  relations  to 
pauperism,  alcoholism,   prostitution   and   crime  arc-  emphasised 

Goddard    admits    that    the    pressure    of    the    popular    demand    has 
caused   him   to  publish   his   material   in  a  form   which   is  far   from 

complete  and  it  is  to  be  regretted  that  th.'  author's  critical  Judg 
mint  did  not  withstand  this  presure. 

ok   as  a   whole-  is  extrc  in  Ing  and   the-  material 

being  prese  nte  d  iii  .i  some  v.  hat  popular  form  it  may  be-  consider!  d 

Introduction  to  the  problems  presented  by  the  feeble  minded 

•/   psyi  in"!  Pathologii  ol 

■n  County  Asylums  Edited  by  r   u 

M   i>.    P  R.S.,    P  i;  C  p      Vol    vi  i/ ion:    John    Bale, 

Uson.  I  t'l 

It    i-    always   a   grt  new    volume 

Archive 

and  Import 

In  di  ■  'edition  termed  Parasj  pfa 

.'inch  led  up  to  the  idea 
that  general  i  definitely  dui 

and   folio  win  Nc.guihi   and   Moore  he  i 

abb-  t. 
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In  another  paper  on  the  occurrence  of  general  paralysis  in  the 
London  County  Asylums,  it  was  found  that  fifteen  per  cent  of  the 
male  admissions  were  suffering  from  that  disease.  On  account  of 
such  a  state  of  affairs,  a  strong  plea  is  put  forward  for  the  preven- 
tion of  the  cause  of  the  disease  and  to  show  how  frequently  the 
nervous  system  may  be  affected,  the  following  appalling  statistics 
are  recorded: 

In  Vienna  out  of  4134  officers  infected  with  syphilis  19S  subse- 
quently suffered  from  general  paralysis,  116  developed  locomotor 
ataxia,  and  134  developed  cerebrospinal  syphilis. 

Candler  and  Mann  contribute  an  article  on  "  The  Wassermann 
Reaction  in  the  Diagnosis  of  Mental  Disorders."  This  work  has 
been  most  carefully  done  and  their  results  correspond  closely  to 
those  obtained  by  other  workers.  They  have,  however,  in  addition 
carried  out  an  interesting  series  of  tests  on  the  cerebrospinal 
fluid  and  blood  serum  obtained  post-mortem  and  conclude  that 
"  On  any  case  in  which  a  clear  cerebro-spinal  fluid  or  a  serum  show- 
ing no  hemolysis  can  be  obtained  post-mortem,  the  Wassermann 
test  on  these  fluids  may  be  taken  with  reliance." 

Within  recent  years  Dr.  Mott  had  interested  himself  greatly  in 
the  relationship  of  heredity  to  insanity  and  three  valuable  contri- 
butions to  the  topic  are  made  by  Drs.  Mott,  Wilson  White,  and 
Wooten. 

Dr.  Edgar  Schuster  has  a  paper  on  "  Hereditary  Resemblance  in 
the  Fissures  of  the  Cerebral  Hemispheres."  A  most  careful  de- 
scription is  given  of  the  brains  of  a  mother  and  daughter,  and  of 
two  brothers.  He  also  contributes  a  description  of  the  convolu- 
tional  pattern  of  the  brain  of  a  Malay. 

Comparative  neuro-biology  is  represented  by  a  most  painstaking 
and  careful  paper  by  Fortuyn  on  the  cortical  cell  lamination  of  the 
hemispheres  of  some  rodents.  Most  excellent  photographs  and 
diagrams  accompany  these  papers. 

In  the  appendix  a  series  of  papers  is  incorporated  which  have 
been  previously  published.  Of  these  special  mention  may  be  made 
of  Dr.  Mott's  excellent  paper  on  "  The  Relation  of  Head  Injury  to 
Nervous  and  Mental  Disease."  and  an  interesting  account  of  fatal 
pellegra  in  two  English  boys  in  which  the  histo-pathological  find- 
ings of  one  case  are  compared  with  the  histological  changes  in  the 
nervous  system  found  in  a  case  of  pellagra  dying  in  the  Abassieh 
Asylum,  Cairo. 

There  are  several  other  interesting  communications,  but  the 
above  may  serve  to  give  some  idea  of  the  scope  of  the  present 
volume. 

Spectrum  Analysis  Applied  to  Biology  and  Medicine.  By  C.  A. 
Maimcnn.  Pp.110.  Price  $1.75,  Net.  (Longmans,  Green  &  Co., 
101',.) 
This  small  volume  is  an  epitome  of  the  author's  researches  on  the 
spectrum  analysis  of  the  pigments,  a  book  written  between  attacks 
of  illness  and  based  on  work  which  was  conducted  after  the 
routine  activities  of  the  day  were  done.  Obviously  the  book  will 
find  favor  chiefly  in  the  hands  of  those  trained  in  the  difficult 
science  of  spectrum  analysis  and  those  who  use  this  in  the  biolog- 
ical study  of  the  pigments  such  as  are  found  in  the  animal  and 
vegetable  kingdoms.  A  short  introductory  chapter  deals  with  the 
historical  side  of  the  spectrum,  the  instruments  used,  the  nature 
and  significance  of  the  Frauenhofer  lines  and  the  various  kinds 
of  spectra.  The  chapter  on  the  "  General  Chromatology  of  Plants 
and  Animals  "  is  extremely  interesting  and  includes  some  of  the 
chemistry  of  the  pigments  in  general.  Chlorophyl,  hemaglobin 
and  its  derivatives  are  well  discussed  and  their  characteristic 
spectra  given  in  charts.  The  section  on  "  Quantitative  Spectrum 
Analysis "  can  only  be  understood  by  the  mathematician  and 
physicist.  A  useful  bibliography  finishes  the  work.  The  book  is 
simply  written,  free  from  all  garnishes  and  will  doubtless  prove 
stimulating  to  those  who  work  in  this  highly  specialized  field  of 
physical  biology.  Moreover  it  will  always  serve  as  a  ready  guide 
for  those  about  to  enter  upon  this  particular  type  of  research. 


On  Dreams.  By  Prof.  Dk.  Sigmund  Fkeud.  Authorized  English 
Translation  by  M.  D.  Edek.  With  an  Introduction  by  W. 
Leslie  Mackenzie.     $1.00.     (New  York:  Rebman  Company.) 

Dr.  Mackenzie  in  his  introduction  to  this  little  volume  hits  the 
nail  on  the  head  when  he  criticies  the  fact  that  most  text-books 
on  insanity  do  not  attempt  to  show  how  mental  diseases  have  their 
roots  in  the  mental  processes  of  the  normal  mind,  but  usually 
content  themselves  with  a  purely  descriptive  and  symptomato- 
logical  statement  regarding  the  disease  process.  Freud's  genius 
in  elaborating  the  theory  of  psychanalysis  and  of  dream  interpre- 
tation has  happily  changed  that  state  of  affairs,  and  has  instilled 
new  life  into  the  study  of  the  neuroses  and  psychoses. 

In  this  short  essay  of  106  pages  Freud  lucidly  and  clearly  sets 
forth  his  ideas  in  regard  to  the  interpretation  of  dreams. 

The  book  in  no  way  replaces  Freud's  more  elaborate  work,  "  Die 
Traumdeutung,"  but  it  may  serve  as  a  useful  introduction  and 
stimulus  to  the  larger  and  more  comprehensive  work. 

surgery:  Its  Principles  and  Practice.  For  Students  and  Practi- 
tioners. By  Astley  Pastox  Cooper  Ashhurst,  A.  B.,  M.  D., 
F.  A.  C.  S.  Instructor  in  Surgery  in  the  University  of  Penn- 
sylvania, Associate  Surgeon  to  the  Episcopal  Hospital,  and 
Assistant  Surgeon  to  the  Philadelphia  Orthopedic  Hospital 
and  Infirmary  for  Nervous  Diseases.  With  7  Colored  Plates 
and  1032  Illustrations  in  the  Text,  Mostly  Original.  (Phila- 
delphia and  New  York:  Lea  d-  Febiger,  1914.) 

The  book  is  divided  into  three  main  sections:  General  Surgery, 
Systemic  Surgery,  Regional  Surgery.  In  the  preface  the  author 
says:  Emphasis  is  placed  on  the  underlying  principles  and  patho- 
genesis, diagnosis  and  indications  for  treatment.  The  more  im- 
portant operations  are  described  in  detail.  The  specialities  of  the 
eye,  the  ear,  the  nose,  and  the  throat  are  not  included.  Genito- 
urinary surgery,  gynecology  and  orthopedics  are  discussed  only 
so  far  as  they  come  within  the  province  of  the  general  surgeon. 
To  economize  space  the  bibliographical  references  are  omitted,  but 
the  dates  of  authoritative  contributions  are  indicated  and  in  this 
way  the  original  references  may  easily  be  found.  The  illustrations 
are  for  the  most  part  new,  and  are  well  selected.  The  arrangement 
of  the  chapters  is  good  and  the  text  is  well  written.  It  might  be 
mentioned  that  some  of  the  subjects  seem  to  be  considered  too 
briefly  to  be  of  any  value  to  a  beginner  in  surgery.  On  the  whole 
the  book  is  an  excellent  one  and  should  be  well  received. 


1.  Modern  Surgery:  General  and  Operative.  By  John  Chalmers 
DaCosta,  M.  D.,  etc.  Seventh  edition,  revised,  enlarged  and 
reset.    Illustrated.    $6. 

,?.  Infant  Feeding.  By  Clifford  G.  Grulee,  M.  D.,  etc.  Second 
edition.     Illustrated.     $3. 

3.  Psychanalysis:  Its  Theories  and  Practical  Application.  By 
A.  A.  Brill.  M.  D.,  etc.  Second  edition,  thoroughly  revised. 
$3.00. 

(Philadelphia  and  London:  W.B. Saunders  Company,  191j.) 

These  new  editions  are  all  valuable  and  can  be  warmly  recom- 
mended to  the  profession.  DaCosta's  Surgery  is  only  one  of  many 
on  the  market,  but  one  of  the  best,  and  one  that  a  real  student  of 
the  art  will  find  especially  interesting,  as  the  author  frankly 
acknowledges  his  indebtedness  to  his  predecessors  and  associates, 
quoting  them  and  their  words  frequently,  and  so  leading  the  reader 
back  to  original  sources. 

Grulee  has  not  modified  his  book  essentially,  but  gives  the  latest 
information  to  be  had  on  questions  of  digestion  that  are  being 
actively  studied  by  many  workers. 

Brill  has  introduced  new  chapters  and  a  glossary  into  his  work, 
and  in  other  ways  also  has  made  it  more  useful  as  a  practical  work. 
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Thomas  Shortt.    By  Arnold  Chaplin,  M.D,    Price  2s.     i/ 
Stanley  Paul  d  Co.,  1914.) 

This  book  contains  a  biography  oi  Doctor  Thomas  Shortt.  prin- 
cipal  medical  officer  in  St.  Helena,  ana  short  biographies  ol 
some  other  medical  men  associated  with  the  case  of  Napoleon  from 
1816  to  1821. 

Written  in  the  same  tiuent  style  as  "The  Illness  and  Heath  ol 
Napoleon  "  by  the  same  author,  this  work  is  most  Interesting  and 
throws  many  side-lights  on  the  trials  and  troubles  of  the  i 
advisors  of  Napoleon  during  his  last  illness. 

Besides  Thomas  Shortt.  short  biographies  are  given  of  Doctors 
Ceo  Henry  Rutledge,  Walter  Henry,  James  Roche  Verting,  Archi- 
bald Anion.  Harry  o'Meara.  Francis  Burton  and  Alexander 
Baxter. 

Principles  of  Surgery.  By  W.  A.  Hki.w.  A.m..  M.D.  Professor 
of  Surgery  and  Clinical  Surgery  at  Vanderbilt  University, 
Nashville,  Tennessee.  Original  Illustrations.  (Philadelphia: 
\v.  a.  Bounders  I  1918.  > 

The  volume  is  divided  into  47  chapters  in  which  the  principles 
of  surgery  are  thoroughly  covered.  The  descriptions  are  short  and 
dearly  written.  The  book  is  well  printed  and  the  illustrations  are 
good.  The  student  and  physician  will  find  this  up  to  date  work  a 
valuable  help  in  the  way  of  sound,  practical  surgical  principles. 

Health  Through  Diet.  By  Kenneth  G.  Ham,  L.R.C.P.  {Phila 
delphia:  J.  n.  Lippincott  Company,  I'.'l).  i 

Health,  according  to  the  writer,  is  to  be  obtained  and  secured  by 
a  uric-acid  free  diet.  We  wish  the  problem  were  as  simple  as  it 
to  Dr.  Haig.  but  that  uric  acid  is  such  a  powerful  poison  to 
the  system,  as  is  implied  by  him.  is  not  generally  conceded  by  Other 
students  of  metabolism,  and  the  author's  work  is  founded  only  on 
personal  experience.  While  such  experience  has  value,  yet  it 
cannot  take  the  place  of  experimental  work  on  digestion,  and  Dr. 
Haig's  statements  lack  convincing  force.  As  a  contribution  to 
medicine  the  book  has  but  little  value 

Pathfinders  of  Physiology.  By  J.  II.  Dempster,  M  D  [Published 
by  (hi  Detroit  Journal  Company,  1914.) 

This-  is  a  series  of  Sketches,  which  may  ser\e  as  a  guide  t" 
students  who  are  interested  in  studying  the  history  of  physiology. 
It  is  but  a  small  volume  of  light  lint  readable  character.  This 
volume  cannot  take  the  place  of  the  classic  work  on  this  subject 
by  Sir  Michael  Foster,  which  has  been  most  inspiring  to  all 
students.  It  is  to  be  hoped  thai  Dr.  Dempster's  little  book  may 
lead  the  reader  to  more  extended  studies. 


allpox.     By  \\  '.M<  C.  Wwki  \  \.  M.  K  .  C.  S.,  etc. 

$1  50.    (New  York:  Paul  /.'.  Boeher,  1914.) 

There  is  much  of  value  to  tin   student  In  this  small  volume      The 
author   presents   his   BUbjecl    in   an   unfortunate   style,   but 
perience  has  been  large,  and  what   he  says  is  well  worth   reading: 
he  does  not  lay  much  stress  on  the  almost  classical  BymptomS  Of 
pain  in  the  back,  the  Shottj   fei  1  of  the  papules,  and  the  fad  that  all 

the  papules  show  at  any  one  moment  hut  one  stage  of  dei  elopment, 
but  lays  more  stress  on  the  distribution  and  nature  of  the  primary 

rash.  There  is  no  doubt  that  these  latter  points  are  very  impor 
tant.  As  a  brief  presentation  of  the  subject  the  book  offers  many 
points  i 

Mnii   Scheme  of  the   Sensory    Distribution    of  the  Fiftt 

th  its  Ganglia  and  Connections.  With  Text 
$8.  By  L.  Hi\ii\i,io\  I'm  i  1 1;  i  \  ,  ii  York:  Paul  />'.  ffocoer, 
1914.) 

In  colors,  well  designed  and  mounted  on  heavy  cloth,  this  large 

folding  map.  Is  by  56  inches,  would  be  serviceable  if  not  bound  into 
Covers     It  could  then  be  used  satisfactorily  on  the  wall  Of  a  class 
room.     \s  it  is.  it  is  unhandy  and  cannot  be  conveniently   I 
to. 

Ambidexterity  and  Mental  Culture.     By  H.  Macnavohton-Jones, 

M.I).    7.".  cents.    (New  York:  mny.  1914.) 

This  book  on  a  neurological  topic  by  an  obstetrician  can  lay 
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in  securing  the  methods  of  men  eminent  in  their  line  of  work. 
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TWENTY-FIFTH  ANNIVERSARY  OFTHEJOHNS  HOPKINS  HOSPITAL 

1889-1914. 


PUBLIC  KXHKCISES. 

During  the  year  1914  The  Johns  Hopkins  Hospital  com 
pleted  the  twenty-fifth  year  of  its  active  existence. 

ommemorate  the  event  the  trustees  of  The  Johns  Hop- 
r.  mi-  Hospital  and  of  The  Johns  Hopkins  University,  all  officers 
and  former  members  of  the  hospital  staff,  all  teai  hers,  former 
members  of  the  staff  and  graduates  of  the  Training  School  for 
3,  and  all  teachers  and  former  students  of  the  medical 
department  of  the  university  were  asked  to  be  pn  sen! 
eral  reunion  to  be  held  upon  October  5,  6,  "i  and  s.  l'-'l  I.  A 
large  number  responded  to  the  imitation  and  were  present 
from  the  United  States  ami  Canada. 

The  opening  exercises  were  held  al  tl  e  Lyric  at  3  o'clock  on 
.  Octobers.    Henry  D.  Harlan.  I'n 
of  Trustees  of  The  Johns  Hopkins  Hospital,  as  chairman,  |>re 
sented  Rev.  E.  II.  Griffin,  D.  D.,  LL.  D.,  Dean  oi  The  Johns 
Hopkins  University,  who  offered  the  following 

PRAYER. 

Almighty  God,  unto  whom  all  hearts  are  open,  all 

known,  and  from  whom  i icreta  are  hid,  'lean--  t] 

of  our  hearts  by  the  inspiration  of  Thy    Holy  Spirit,  that  we 
may  perfectly  love  Tl and  worthily  magnify  Thy  hoi)  name 

We  bring  i  .  devout  and  grateful  than!  -  for  Thy 

favor  vouchsafed  unto  this  institution,  whose  work  of  healing 
rcy,  during  these  many  years,  we  this  day  commemorate. 
I'»r  the  sympathy  with  human  need,  and  thi 
human  Buffering,  which  prompted  the  great  benefai  I 

which  this  hospital  has  l □  established;  for  thi    mi 

of  those  who,  from  time  to  time,  have,  by  their  gifts,  i 

its  scope  and  augmented  il 

Hansel  of  those  who.  as  trustees,  have  guarded  i1 

for  the  self-forgetting  devotion  of  those  who  have  ea 

leavy  responsibilities  of  administration;  for  the  high  intelli- 


the  raided  attainments,  the  refined  and  disciplined  skill, 
so  freely  placed  at  the  service  of  the  sick  and  the  poor  by  its 
physicians  and  surgeons;  for  the  patience  and  tenderness  of 

hi  the  wards  and  at  the  bedsides:  for  all  these  . 
sions  of  thought  and  care  and  love  and  sacrifice,  the  sum  of 
which  cannot  be  numbered,  we  reverently  and  gratefully  praise 
Thee,  of  whost   i  meth  thai  Thy  faithful  people 

do  unto  I  and  laudable  whose  holy  inspira- 

tion we  think  those  things  which  are  good,  and   by  whose 
merciful  guiding  we  perform  the  same.    In  all  things  well  and 
worthily  done  we  are  the  vehicles  and  instruments  o    I 
"  Not  unto  us,  0  Lord,  not  unto  us,  out   unto  Thy  name  be 
glory,  for  Thy  mercy  and  for  Thy  truth's 

0  Lord  our  heavenly  father,  as  Thou  hast  bo  abundantly 
blessed  the  work  of  these  pasl  years,  we  in 
favor  for  the  time  to  come.     May  the  si 

of  those  who.  in  the  love  of  God  and  of  then-  fellow  men.  shall 
be  ready  to  cooperate  in  the  beneficent  labors  of  this  hospital: 
liberal  benefactors  who  shall  consecrate  their  wealth;  men 
versed  in  affairs  who  shall  contribute  th  e  and 

their  foresight;  profound  inve                  noved  by  m 
motive  than  that  they  maj  give  a  true  i unt  of  their 

as  of  tl  .  of  healing,  commanding  all 

knowledge  and  all  appliam  <  -  of  skill ;  Brethren  of  Pitj .  : 
■  >f  Mercy,  conveying  through  their  i 

■•  Whoso  hath  the  world' 
and  beholdetli  In-  b  d  shutteth  up  hi-  compas- 

sion from  him,  how  doth  the  |i  •         ibide  in  him?     Max 

i  word;  neither  with  the  tongue,  hut  in  dot 
in  truth." 

and  thai 

Thy  fa 

States,  th.'  Govei  oor  oi  thif  state,  tic  Ma 


352 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  286 


all  others  in  authority ;  and  in  this  time  of  world-wide  calamity 
and  distress,  when  the  great  peoples  of  the  earth  stand  in 
a  in  is  against  one  another,  we  implore  Thee,  Ruler  of  the 
destinies  of  the  nations,  in  whose  hand  are  the  hearts  of  kings, 
so  to  direct  the  movement  of  events,  so  to  dispose  human 
thoughts  and  purposes,  that  out  of  these  cruel  and  direful 
sufferings  and  losses  there  may  come  a  righteous  and  abiding 
peace.  Have  pity,  0  Lord,  upon  the  wounded  and  dying,  un- 
befriended  upon  fields  of  battle.  Constrain  compassionate 
hearts,  in  all  lands,  to  send  relief,  and  enable  those  for  whom 
there  is  no  help  of  man  to  put,  in  the  hour  of  utmost  need, 
their  whole  trust  and  confidence  in  Thee. 

Our  Father  who  art  in  heaven,  hallowed  be  Thy  name,  Thy 
kingdom  come,  Thy  will  be  done  on  earth  as  it  is  in  heaven, 
give  us  this  day  our  daily  bread,  and  forgive  us  our  trespasses, 
as  we  forgive  those  that  trespass  against  us.  And  lead  us  not 
into  temptation,  but  deliver  us  from  evil,  for  Thine  is  the  king- 
dom, the  power  and  the  glory,  forever  and  ever.    Amen. 

Judge  Harlan  then  spoke  as  follows : 

REMARKS  OF  JUDGE  HARLAN. 

Twenty-five  years  have  elapsed  since  The  Johns  Hopkins 
Hospital  was  opened,  and  it  has  seemed  well  to  the  board  of 
trustees,  its  officers  and  medical  staff  to  ask  those  who  have 
been  connected  with  carrying  out  the  beneficent  wishes  and 
purposes  of  the  great  founder  to  return  here  and  unite  with 
us  and  our  numerous  friends  in  recalling  and  celebrating  the 
accomplishments  of  this  period. 

We  are  highly  gratified  that  so  many  have  responded  to  our 
invitation,  coming  from  far  and  near,  and  we  welcome  them 
one  and  all  on  this  auspicious  occasion.  We  welcome  also 
many  distinguished  guests  who  have  come  to  rejoice  with  us. 
We  welcome  the  Mayor  of  Baltimore,  the  judges  and  other  high 
officials  whose  presence  dignifies  the  occasion.  And  we  wel- 
come all  of  our  friends  who  have  assembled  in  such  goodly 
numbers  to  take  part  in  our  celebration. 

There  are  many  whose  presence  we  miss.  Some  whose  ser- 
vices were  of  inestimable  value  to  The  Johns  Hopkins  Hos- 
pital and  Medical  .School  are  absent  because  they  rest  from 
then-  labors,  but  the  memory  of  their  works  and  deeds  will  be 
cherished  and  revered  as  long  as  the  Hopkins  foundations 
remain.  Others  there  are  who  are  kept  away  by  imperious 
■  all-  elsewhere.  Many  of  these  have  sent  their  congratulations 
and  good  wishes.  We  regret  their  absence.  We  particularly 
regret  the  absence  of  Sir  William  Osier,  to  whom  The  Johns 
Hopkins  Hospital  owes  so  much,  who  bad  promised  to  attend 
and  make  one  of  the  principal  addresses  of  the  occasion,  but 
who  has  not  found  it  possible  to  leave  England  by  reason  of 
new  duties  and  obligations  of  the  most  important  nature  that 
have  come  to  him  as  the  result  of  the  unexpected  outbreak  of 
the  greatest  war  of  all  history. 

There  is  one  obvious  duty  of  this  hour.  It  is  that  we  Eail 
not  to  recall  that  Baltimore  merchant  who,  finding  himself 
possessed  of  a  fortune,  which  his  thrift  and  industry  had  pro- 


duced, and  believing  that  it  had  been  given  to  him  in  trust 
for  some  great  purpose,  after  anxious  consideration  resolved 
that  it  should  be  devoted  to  founding  in  this  city,  where  his 
wealth  was  earned,  a  hospital  and  a  university — in  one  of  which 
the  sick  poor  might  be  cared  for  and,  if  possible,  healed  :  and 
in  the  other  of  which  all  seekers  after  knowledge  ami  truth 
might  find  means  and  opportunity  to  gratify  their  highest 
aspirations.  The  record  of  twenty-five  years  attests  the  wisdom 
of  his  forethought  and  has  shown  the  abundant  fruits  of  his 
philanthropy.  The  story  of  these  years  is  to  be  briefly  told 
by  others  who  are  to  speak,  but  let  us  at  the  outset,  with  one 
accord,  renew  our  gratitude  to  Johns  Hopkins,  the  founder, 
and  remember  him  whose  name  must  be  written  large  on  the 
pages  of  any  book  in  which  is  recorded  the  names  of  those  who 
have  served  their  fellow  men. 

Next  to  Johns  Hopkins  we  should  recall  those  early  trustee- 
to  whom  Johns  Hopkins  gave,  not  a  hospital,  not  even  a  plan 
for  a  hospital,  but  money  and  property  valued  at  $3,228,404.84 
and  a  few  simple  directions;  and  to  whom  he  entrusted  the  task 
of  building,  equipping,  organizing  and  operating  a  hospital. 
They  were  men  of  broad  vision,  they  appreciated  the  obliga- 
tions laid  upon  them,  they  saw  and  seized  upon  the  opportunity 
which  was  at  hand,  and  with  the  help  of  wise  advisers  they 
created  and  organized  a  hospital  which  has  become  known  the 
world  over,  and  which,  while  its  object  has  not  been  to  treat 
a  maximum  number  of  patients,  hut  to  treat  as  many  patients 
as  its  resources  would  allow  with  a  maximum  amount  of  care 
and  skill,  has  in  twenty-five  years  received  into  its  wards  95,689 
sufferers,  ami  to  its  out-patient  department  L,561,239  \isits 
have  been  paid,  which  has  given  to  the  world  in  connection  with 
the  medical  school  of  the  university,  of  which  the  founder 
desired  it  should  be  a  part,  men  and  women  who  in  their  several 
professions,  as  physicians,  surgeons  or  nurses,  have  made  nota- 
ble contributions  to  knowledge,  to  science  ami  to  education. 

The  trustees  of  to-day  are  endeavoring  to  carry  out  the  pur- 
poses of  the  founder  as  they  have  been  interpreted  and  handed 
on  to  them. 

When  the  hospital  was  opened,  its  productive  endowment 
was  $3,286,962.54;  and  the  property  under  the  care  of  the 
trustees,  including  the  endowment  and  hospital  buildings, 
amounted  to  $5,355,313.50.  The  productive  endowment  has 
increased  more  than  half  a  million,  and  the  property  under  the 
care  of  the  trustees  now  amounts  to  $7,838,442.32,  not  includ 
ing  The  Harriet  Lane  Home  and  The  Brady  Urological  Insti- 
tute. This  increase  is  due  in  part  to  an  appreciation  in  the 
value  of  investments,  some  of  which  were  made  by  the  founder 
himself,  but  it  is  more  largely  due  to  a  number  of  generous 
gifts  of  money  or  buildings  and  some  splendid  benefactions. 
The  names  of  the  benefactors  will  be  appropriately  mentioned 
by  others,  but  the  trustees  are  deeply  sensible  of  the  approval 
thus  accorded  to  the  work  of  the  medical  staff  and  of  the  con- 
fidence that  has  been  manifested  in  the  officers  and  manage- 
ment. The  chief  function  of  the  trustees  is  to  conserve  the 
endowment,  to  make  it  productive,  to  increase  it  if  possible,  to 
apply  it  wisely,  with  the  help  and  advice  of  the  medical  board, 
to  the  hospital's  needs  ami  opportunities. 
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Large  as  is  the  property  under  our  care  (though  ii  is  inade- 
quate to  enable  us  to  advance  into  Gelds  of  usefulness  (hat  are 
constantly  opening  I,  the  greatest  endowment  which  Thi  Hop 
kins  ha-  i-  the  -pint  of  Loyalty  and  service  thai  perva 
.-tall'  and  its  employees.  It  is  thou-  devotion,  their  zeal,  their 
cooperation,  their  skill,  their  learning  ami  their  ability  which 
have  brought  it  into  prominence  and  made  it  useful.  We 
acknowledge  this  with  tin1  greatest  sense  of  appreciation. 

Looking  back  upon  a  fruitful  past,  we  turn  our  faces  toward 
ilu'  coming  years  with  high  hopes  ami  the  confident  belief  that 
under  Divine  favor  a   future  of  greater  usi 
for  The  Johns  Hopkins  Hospital. 

lent  F.  J.  Goodnow.  of  Tlie  John-  Hopkins  University, 
was  then  introduced  and  spoke  a-  follows: 

PRESIDENT  GOODNOW'S  ADDRESS. 

'1'ii ■  a-ion  which  we  celebrate  to-day  is  one  whirl) 

fail  to  .:  i  satisfaction  and  pride  among  the 
friends  of  The  Johns  Hopkins  Hospital  and  The  Johns  Hop- 
kins University.  To-day  marks  the  accomplishments  of 
twenty-five  years  of  arduous  effort.  This  occasion  i-  a  public 
attestation  that  the  beneficent  intentions  of  him  to  whom  the 
hospital  and  medical  school  owe  their  existence  have  been  car- 
ried out.      It    i-  t c  than  that.      It   i-  proof  that  the  plans 

ave  approved  themselves  both 

tors  and  to  the  world  ;tt  large.     Foi  rous  sup- 

port which  ha-  been  received  indicates  in  a  most  certain  way 
that  no  serious  mistake  has  a.-  yet  been  made  by  those  in  charge. 
.May  we  not  hope  that  the  support  will  continue  in  the 
With  it.  the  hospital  and  the  medical  school  will  he  able  to 
widen  their  sphere  of  useful  effort.  Without  it.  it  can  hardly 
he  expected  that  past  achievements  will  he  surpassed. 

To  tin'  sagacity  ami  foresight  of  those  who.  for  year-  before 
the  opening  of  the  hospital  we  commemorate  to-day,  planned 
the  present  undertaking,  an'  due  thi  conve- 

nience of  it-  buildings  and  appointments.  To  those  who  have 
put  into  execution  the  plan-  then  adopted  are  to  lie  attributed 

ellence  of  the  organization  ami  the  high 
rsonnel  which  from  the  beginning  have  been  the  aim 
Bought.    To  the  able  ami  indefatigable  staff  which  it  hi 

I  fortune  of  the  hospital  and  the  medical  school  to  have 
from  the  beginning  of  their  history  is  to  be  credit-. 
which  has  always  been  associated  with  Johns  Hopkins  i 
work. 

The  influence  ami  reputation  of  the  hospital  and  the  i 
school  have  become  international.     But  they  ha 

nins;  in  any  way  the  benefits  it  was  the  inti 

on    the 

community  in  which  he  had  lived  his  life. 
But  while  tl 

B  1  il  and  University  a-  well  a-  to 

aged  in  medical  instruction,  it  ha-  a  peculiar 
cance  to  me. 

'.on  undoubted!}  know,  the  hi-t  year  or  i 
my  life  has  been  spent  in  the  East.     In  China,  the  part 


part  of  the  East  in  which  it  was  my  lot  to  re-id.',  there  is, 
except  where  West<  rn  influence  has  been  almost  controlling, 
thing  a-  a  hospital.    Nor  ha-  there  been  any  such  thing 
as  a  medical  school. 

ospitals  ha-  been  due  to  the  lack  of  the 

perative  spirit  among  the  people  a-  well  as  to  the  general 

application  in  the  countrj  of  the  law  of  the  survival  of  the 
fittest.  Sauve  qui  /"»/  i-  almost  the  only  rule  of  conduct 
which  is  really  understood  ami  acted  upon  by  the  Chinese 
people. 

The  medical  scl I-  i-  to  he  attributed  to  the 

fact  that  a  learned  medical  profession  does  not  exist.  There 
are.  it  i-  true,  physicians.  But  they  practice  what  is  in  the 
nature  id'  a  trade  rather  than  a  profession.  Their  knowledge 
is  based  upon  their  own  rather  limited  experience  supple- 
mented by  what  the)  may  have  learned  from  their  prede<  essors, 
who  are  often  then  relatives.  Little  if  any  attempt 
i-  made  h\  them  to  impart  to  others  thr  knowledge  which  they 
3.  On  the  contrary  their  own  particular  trad. 
n  jealously  concealed.  In  these  circumstances  the  de- 
velopment ..I'  a  si of  in-  aturally  impossible, 

and  t:  of  medical  schools  is  not  to  be  exp©  ted. 

I   have  come  thus  from  a  country    where  the  conditions  are 
SUCh  a-   I    ha    i  .  I.,  a  city   in   win.  h  the  hospital  and 

the  medical  school  are  supremely  important  feature-;  in  the 
community   life,  where   the  twenty-fifth  anniversary  of  the 

Johns  I lopkiu-  Hospital  i-  made  tl 
-ion  of  a  memorable  celebration  such  as  that  in  which  we  are 
now  participating. 

I  can  therefore  hardly  fail  to  contrast  the  civilization  which 

I  have  left  with  that  in  which  it  i-  my  g 1  fortune  i 

At  the  present  m snt,  it  is  true,  one  can  with  difficulty  banish 

tin'  thought  that  European  civilization  is  being  put  to  a  test 
to  which  it  ha-  not  for  many  years  been  compelled  to  submit, 
a  test  which  many  of  us  hoped  wa-  not   in  the  futun 
required  of  it.    Many  pel  hap-  inclined  to  counsels 

of  despair.    Some  even  may  consider  that  we  are  relapsing  into 

barbarism  and  that  our  civilization  ha-  l me  bankrupt. 

It   i-  well,  however,  for  us  to  remember  in  these  -ad  and 
somber  day-  that  the  alleviation  of  Buffering  and  the  cure  ami 
prevention  of  disease  are  more  distinctive  chars 
European  ami   American  life  than  the  wars  which  bulk  so  large 
m  in  the  public  vision.    War  has  always 
the  human  race.    Pea©  en  char- 

.  ili/ati..n-  which  man  ha-  d."  • 

But  the  hospital  ami  the  medical  scl I.  to  further  who 

i, I. Id  here  really   the  n 

incidents  of  modern  European  life    The  alleviati* 
which  the  hospital  stands  is 

Tin' 
attempt  I  which  i-  the  work  of  the 

medical  >•  hool,  i-  an  Lust 
title   method    ' 
i 

attril.u'' 
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to  take  them  for  granted.  It  is  only  when  we  leave  the  en- 
vironment in  which  we  are  now  living  that  we  see  how  remark- 
able a  development  they  are  in  the  history  of  man. 

This  occasion  has  also  peculiar  significance  for  me  because 
it  is  the  first  time  that  1  have  been  called  upon  to  endeavor 
to  take  in  public  the  place  which  was  so  effectively  filled  by  my 
illustrious  predecessors.  President  Gilman  and  President  Eem- 
sen.  President  Oilman's  contribution  to  the  cause  of  higher 
education  in  the  United  States  is  too  well  known  to  you  even 
to  require  mention.  I  fancy,  however,  that  the  work  which 
he  did  for  the  hospital  is  not  so  generally  known.  Not  only 
was  he  the  first  president  of  The  Johns  Hopkins  University 
and  one  of  the  leading  university  presidents  of  his  day;  his 
also  is  in  large  measure  the  credit  for  the  organization  of  the 
hospital.  His  work  in  connection  with  that  institution  was  so 
important  and  so  comprehensive  that  he  may  almost  be  said  to 
have  been  its  first  superintendent. 

It  Mas  due  to  his  wisdom  and  tact,  and  to  that  of  his  immedi- 
ate successor,  and  to  the  cordial  cooperation  which  has  always 
existed  between  the  boards  of  trustees  of  the  hospital  and  the 
university,  that  the  relations  between  these  institutions  have 
been  such  as  they  are.  I  have  been  told  that  these  relations 
are  indefinable;  that  they  have  not  been  reduced  to  writing 
where  they  may  lie  subjected  to  the  cold  criticism  of  the  curious 
inquirer;  that  on  the  contrary  they  are  enshrined  in  the  warm 
hearts  of  those  who  love  the  work  they  are  engaged  in  doing. 
Smh  a  spirit  as  now  exists  is  in  no  small  measure  responsible 
for  the  success  which  has  thus  far  attended  the  efforts  of  those 
in  charge  of  these  two  great  undertakings. 

I  feel  certain  that  that  spirit  will  continue  to  animate  those 
who  in  the  future  will  be  called  on  to  carry  on  this  work,  that 
the  hospital  and  the  medical  school  may  envisage  the  days  to 
come  with  confidence,  and  that  their  influence  will  increase 
and  their  reputation  will  surpass  even  that  which  they  now 
enjoy. 

Dr.  W.  S.  Thayer  was  introduced  and  read  the  following 
communication  from  Sir  William  Osier: 

COMMUNICATION  FROM  DP.  OSLER. 

"  Looking  Back." 

That  all  of  us  in  control  of  departments  at  the  opening, 

should  have  been  spared  to  see  this  twenty-fifth  anniversary 

of  the  hospital,  is  a  piece  of  singular  good  fortune.     It  is  a 

small  matter  that  I  am  not  with  you. 

Where  the  greater  malady  is  fixed 
The  lesser  is  scarce  felt 

expresses  my  feeling  in  the  present  crisis.  You  all  know  how 
I  should  have  enjoyed  the  reunion  with  so  many  so  clear  to  me 
by  the  strongest  tie-  that  bind  man  to  man — the  same  ideals 
in  life,  the  same  pride  in  a  splendid  heritage,  and  that  sense 
of  close  comradeship  enjoyed  by  men  who  have  initiated  a  great 
work  and  have  survived  to  see  it  successful  beyond  their  wildest 
il  reams. 


The  Johns  Hopkins  Foundations  were  only  grafts  on  the 
educational  tree,  grafts  that  would  have  withered  had  they  not 
partaken  of  the  root  and  fatness — to  use  a  Biblical  phrase — 
of  its  natural  branches.  Great  biologists  before  Martin,  great 
physicists  before  Rowland,  great  chemists  before  Remsen,  great 
Grecians  before  Gildersleeve,  had  had  their  day  in  America. 
It  was  not  the  men,  though  success  could  not  have  come  with- 
out them,  so  much  as  the  method,  the  organization,  and  a 
collective  new  outlook  on  old  problems.  They  were  gathered 
here  from  all  parts  to  do  one  thing,  to  show  that  the  primary 
function  of  a  university  was  to  contribute  to  the  general  sum 
of  human  knowledge.  On  the  way  they  could  teach,  and  they 
had  to  teach  what  the  fathers  had  taught,  but  this  was  only 
as  a  means  to  a  definite  end — viz.,  in  science  and  in  arts  to 
widen  man's  outlook  so  as  to  strengthen  his  dominion  over  the 
forces  of  nature.  Individuals  here  and  there  for  generations 
had  had  in  this  country  these  ideals,  but  never  before  a  studium 
gen  rale,  a  whole  body  of  men  gathered  in  one  place  to  form  a 
university.  That  part  of  the  university  which,  with  the  hos- 
pital, forms  the  medical  school  has  only  had  twenty-five  years 
of  existence,  not  a  generation,  a  mere  fraction  of  time  in  the 
lone-  history  of  the  growth  of  science,  so  that  it  seems  presump- 
tuous to  claim  any  powerful  influence  on  the  profession  at 
large.  The  feeling,  however,  is  strong,  too  strong  to  be  passed 
over,  that  the  year  1889  did  mean  something  in  the  history 
of  medicine  in  this  country.  One  thing  certainly  it  meant,  as 
originally  designed  by  that  great  leader  Daniel  C.  Gilman,  that 
the  ideals  of  the  men  on  this  side  of  Jones  Falls  were  +o  be  the 
same  as  those  of  the  men  in  the  laboratories  of  North  Howard 
Street,  that  a  type  of  medical  school  was  to  lie  created  new  to 
this  country,  in  which  teacher  and  student  alike  should  be  in 
the  fighting  line.  That  is  lesson  number  one  of  our  first 
quarter-century,  judged  by  which  we  stand  or  fall.  And  lesson 
number  two  was  the  demonstration  that  the  student  of  medi- 
cine has  his  place  in  the  hospital  as  part  of  its  machinery  just 
as  much  as  he  has  in  the  anatomical  laboratory,  and  that  to 
combine  successfully  in  his  education  practice  with  science, 
the  academic  freedom  of  the  university  must  be  transplanted 
to  the  hospital.  Again  it  was  not  men,  but  a  method,  initiated 
in  Holland,  developed  in  Edinburgh,  matured  in  Ixmdon,  and 
long  struggled  for  here,  but  never  attained  until  The  Johns 
Hopkins  Medical  School  was  started. 

And  binding  us  all  together  there  came  as  a  sweet  influ- 
ence the  spirit  of  the  place ;  whence  we  knew  not,  but  teacher 
and  taught  alike  felt  the  presence  and  subtle  domination. 
Comradeship,  sympathy  one  with  another,  devotion  to  work, 
were  its  fruits,  and  its  guidance  drove  from  each  heart  hatred 
and  malice  and  all  uncharitableness. 

Looking  back,  these  are  my  impressions  of  the  work  of  The 
Johns  Hopkins  Hospital. 

But  I  must  touch  a  personal  note,  and  pay  a  tribute  of 
affection  to  the  men  who  helped  to  make  my  special  clinic.  In 
those  early  days  of  happy  memories  Booker  and  Harry  Thomas 
in  the  dispensary  sowed  the  good  seed  which  has  thriven  so 
wonderfully  in  great  new  departments.  Latlcur.  Reese,  Toul- 
min.  Scott.  Thayer,  Hewetson.  Simon,  Hoch.   Frank   Smith 
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and  Barker  helped  to  organize  in  those  plastic  first  years  our 
methods  of  work.  \,,  one  feature  contributed  more  to  the 
development  of  the  hospital  than  the  presence  in  each  depart- 
ment of  a  group  of  senior  assistants.  I  look  with  a  jusl 
pride  at  the  work  of  these  men.  In  succession  during  my  term, 
Lafleur,  Thayer,  Futcher,  McCrae,  Emerson  controlled  the 
work,  and  m\  indebtedness  to  them  cannot  be  expressed  in 
won!-.     Vlways  'oval  and  considerate,  no  chief  ever  had  more 

!  helpers.     And  we  were  singularly  fortunate 
assistants,  senior  and  junior.    The  list  is  too  long  to  : 
Many  came  from  outside  schools,  but  the  spirit  of  the  place 
soon  ranif  upon  them.    Scattered  far  and  wide  now  in  impor- 
tant post-,  they  know  how  my  heart  follow-  them  in  their  work. 
and  how   proud   I   am  of  their  success.     To  have  more  than 
thirty  of  one's  "  hoys "'  actively  engaged  in  teai  bing  is  to  draw 
a  big  prize  in  the  lottery  of  life  with  whii  b 
tioii  there  is  aothing  to  compare. 

shadows  tin  across  the  picture  dark  memories  of  the 
men  whose  leaves  perished  in  the  green,  .lack  Eewi 
all  loved,  I  as  a  son,  Thayer.  Barker  and  Frank  Smith  as  a 
brother.  There  was  a  light  in  his  blue  -gray  eyes  that  kindled 
affection  in  all  who  knew  him.  Meredith  Reese,  the  firs 
stricken  also  with  tuberculosis,  left  it--  with  scarred  heart-. 
Livingood,  whose  mental  outfit  promised  a  career  oi 
brilliancy,  met  a  tragic  death  in  the  Bourgogne.  La  ear,  who 
went  from  the  clinical  laboratory  to  join  Walter  Read,  died 
a  martyr'-  death  in  <  'uba.  <  Ippenheimer  and  i  (chsner,  men  of 
great  merit,  died  on  duty  in  the  hospital.  John  Bruce  Mac- 
Callum,  in  intellect  "the  bright  particular"  among  our 
students,  lived  long  enough  to  -natch  something  from  dull 
oblivion.  Al.  Scott,  whom  we  all  loved  dearly,  bad  a 
ful  career  in  Philadelphia  before  the  call  came.  And  only 
recently  we  have  to  mourn  two  of  our  best :  Rupert  Norton 
wa-  one  of  the  finer  spirits,  onl)  touched  to  fine  issues  in  a 
suitable  environment,  and  that  he  found  here  in  the  latter 
hi-  all  too  brief  life.  Otto  Ramsay,  who  came  to 
our  clinic  tirst.  became  one  of  the  most  successful  teachers 
and  practitioners  in  New  England. 

The  .IoIm-  Hopkins  Hospital  illustrates  the  growth  of  an 
idea,  represented  by  the  founder,  and  the  intelligent  ■ 
tii-n  of  different  units.     The  foundation-stones  were  laid  by 
the  adviser,  John  S.  Billings,  b)   Francis  T.  King,  r. 
dent,  and  by  the  board  of  trustees.    Under  the  wise  guidance, 
at  first  of  President  Oilman,  then  for  long  year-  of  I  'r.  Kurd. 

inization  grew  apace,  and  the  hospital  was  ma 
habitation  for  patients  b\  the  work  of  Miss  Isabel  Hampton. 

la  hael  l!< r.  and  Mr.  Emery.    The  medical  staff  has 

Dsed  the  facilities  thus  afforded  for  the  I"  public 

in  curing  the  sick,  in  studying  the  nature  of  disease,  and  in 
training  men  to  do  the  same,  with  what  measure  i 
we  must  leave  to  the  judgment  of  posterity.    To  me  at 
there  remains  a  precious  memory  of  the  years  1  spent  i 

d  an  enduring  pride  that  I  should  have  l"  ■ 
with  the  work  of  tlii-  hospital. 

-     ned  i     W'n.i. i  v\i  <  >>t  i  B. 


Dr.  Henry  M.  Hurd,  the  former  superintendent  of  the  hos- 
pital, then  i..w  in-  address  : 

DR.   HUBD'S    ADDRESS. 

When  I  wa-  informed  that  1  should  have  the  honor  and 
privilege  of  addressing  you  upon  tin-  anniversary,  I  was  given 
to  understand  that  my  brief  remark-  were  to  relate  to  the 
hi-torv  of  the  hospital.  In  Mew  of  the  additional  fact  that 
by  the  same  appointment  it  wa-  made  a  part  of  my  duty  to 
prepare  a  detailed  account  of  the  growth  and  development  of 
The  Johns  Hopkins  Hospital  during  the  past  twenty-five  years 

for  publication  a-  01 f  the  Volume-  of  the   Hospital   1.' 

I  shall  content  myself  upon  this  occasion  with  presenting  such 
detail-  as  may  he  of  general,  not  to  -a\  popular,  interest. 

The  site  of  The  Johns  Hopkins  Hospital  had  been  dedicated 
to  the  uses  of  a  hospital  Bince  1797,  when,  in  consequence  of 
epidemics  of  yellow  fever,  introduced  into  Baltimore  by  the 
West  India  trade,  public  attention  had  Keen  directed  to  the 
".  of  provision  for  the  friendless  sick.  Little  at  first 
»a-  done  beyond  the  purchase  of  the  site  by  the  Btate  ami  the 
erection,  partly  by  the  state  ami  partly  by  private  enterprise, 
of  a  building  modeled  apparently  upon  that  of  the  Pi 
\  a nia  Hospital,  with  an  administrative  center  building  and  two 
wings  upon  the  east  and  west  sides  of  it.  The  whole  enter- 
anguished  and  Snail}  fell  by  lease  into  the  hands  of  two 
eminent  physicians  of  Baltimore  who  conducted  it  in  turn  as 
a  Seaman'-  Hospital,  a  hospital  for  the  insane  and  a  public 
hospital  for  medical  teaching.  After  the  lapse  of  more  than 
thirty  year-  the  State  of  Maryland  reasserted  its  righl  to  the 
ty,  which  original!}  had  been  purchased  by  it,  andestab- 

::i  institution  for  the  insa exclusively.     I  r" 

sane  of  the  1  list  rict  of  Columbia 
for  man)  years.  The  Maryland  Hospital  for  tl 
it  was  termed,  was  conducted  by  a  board  of  visitors  represent- 
ing Baltimore  and  the  i  oi  Maryland,  and 
many  well-known  philanthropic  men  served  the  state  in  this 
capacity  without  compensation.  Among  other-  were  Dr. 
Richard  Sprigg  Steuart,  Johns  Hopkins.  Francis  T.  King, 
Judge  George  William  Brown,  Judge  George  W.  Dobbin  and 
Enoch  Pratt,  name-  well-known  to  all.  There  i-  ever)  reason 
to  believe  that  Johns  Hopkins,  while  serving  upon  thi 
of  visito  lined  an  interest  in  the  sick  and  Buffering 
am!  learned  their  needs.    Judge  Brown,  Francis  T.  King  and 

Judge  Dobbin  all  spoke  to  i f  the  desire  expressed  bj  him 

nue  the  work  of  relieving  human  suffering  upon  the 
spot  which  had  been  consecrated  b) 

after  the  Maryland  Hospital  had  1 n  re ved  to  Catonsville. 

The  founder  ol   The  Johns   Hopkins   University  and  The 

either  institution  had  Ix  d  or  put   into  operation. 

I  Mr.  Ilopkn 

tad  not  onl 
potation    for   the    twin    foundation.-,    hut    had    also   appointed 
•hem  when  the)  should 
ition.    Tie-  hospital,  the  site  of  which  he  had 


356 


JOHNS   HOPKINS   HOSPITAL   BULLETIN. 


[No.  286 


purchased,  had  evidently  been  in  his  thoughts  for  a  long  time, 
to  judge  from  the  interesting  reminiscences  of  his  relatives 
and  associates  upon  the  governing  board  of  the  old  Maryland 
Hospital  for  the  Insane,  handed  down  by  tradition.  It  is  rea- 
sonable to  infer  that  like  other  philanthropists  he  talked  with 
many  persons  and  received  advice  from  many  quarters,  and 
that  no  one  person  can  claim  the  sole  credit  for  the  suggestion. 
Mr.  Hopkins,  as  Francis  T.  King  so  well  said  in  an  address 
at  the  opening  of  the  hospital  in  1889,  felt  that  his  wealth  had 
come  to  him  in  trust  only  for  the  benefit  of  mankind  and  that 
he  bad  the  responsibility  of  a  good  steward  to  make  the  best 
use  of  it.  He  consulted  with  Dr.  Parrish,  of  Philadelphia, 
with  John  W.  Garrett,  with  Charles  J.  M.  Gwinn,  with  Judges 
Brown  and  Dobbin,  with  Dr.  Fonerden,  with  Dr.  Alan  P. 
Smith,  with  Francis  T.  King  and  with  bis  relatives  and 
friends.  The  need  of  better  hospital  construction  was  in  the 
air  largely  because  of  the  impetus  received  during  the  late 
Civil  War.  which  witnessed  the  first  organized  effort  to  treat 
the  sick  and  wounded  in  this  country  upon  a  large  scale  in 
buildings  erected  with  due  precautions  as  to  ventilation,  the 
segregation  of  patients  and  sanitary  requirements.  In  a  saga- 
cious and  unique  letter  addressed  a  few  months  before  his 
death  to  the  board  of  trustees  of  the  future  hospital,  he  gave 
specific  directions  as  to  the  character  of  the  buildings  and 
the  arrangement  of  the  grounds;  directed  the  establishment 
of  a  training  school  for  nurses ;  provided  "  for  the  reception 
of  a  limited  number  of  patients  who  are  able  to  make  compen- 
sation for  their  room  and  attention  " ;  spoke  of  the  desirability 
of  a  convalescent  hospital  to  hasten  the  recovery  of  the  sick 
and  to  provide  "  room  in  the  main  hospital  buildings  for  other 
sick  persons  requiring  immediate  medical  or  surgical  treat- 
ment"; made  it  a  special  duty  to  "secure  for  the  hospital 
surgeons  and  physicians  of  the  highest  character  and  greatest 
skill  ";  and  above  all,  enjoined  them  to  bear  constantly  in  mind 
the  "wish  and  purpose  that  it  should  form  a  part  of  the 
medical  school  of  that  university  for  which  I  have  made  ample 
provision  in  my  will."' 

In  lsc:  Mi-.  Eopkins  had  procured  an  act  of  incorporation 
from  the  Maryland  legislature  and  had  named  as  trustees  of 
the  hospital  twelve  friends  and  business  associates.  As  far  as 
can  be  determined  by  the  records,  many  of  the  original  incor- 
porators took  little  active  part  in  the  final  organization  of  the 
new  hospital,  and  several  in  fact  died  before  the  property  which 
was  set  apart  by  the  will  of  the  founder  for  its  support  had 
passed  into  their  control.  Little  effective  work  seems  to  have 
been  attempted  by  any  one  until  the  year  1874,  when  the 
dilapidated  hospital  buildings  which  had  been  on  the  site 
for  noarl\  sixty  years  were  torn  down.  The  guiding  spirit  in 
the  earlier  days  of  the  hospital  was  unquestionably  Francis 
T.  King,  the  firsl  president  of  the  board,  to  whom  reference 
has  already  been  made.  He  called  into  his  service  five  hospital 
experts — Joseph  Jones,  of  Mew  Orleans;  John  S.  Billings,  of 
the  IT.  S.  Army  Medical  Corps;  Casper  Morris,  of  Philadel- 
phia; Norton  Folsom,  of  Boston  ;  and  Stephen  Smith,  of  New 
York,  who  each  prepared  plans  for  the  future  hospital  and 
also   drew  up  schemes  for  its  organization,  equipment  ami 


general  management,  all  of  which  were  published  and  widely 
circulated.  Mr.  King  had  an  invincible  optimism,  great 
breadth  of  view  and  an  abiding  enthusiasm  which  rendered 
him  invaluable  at  this  formative  stage  of  the  enterprise.  He 
early  recognized  the  ability  of  Dr.  John  S.  Billings  and  it  was 
largely  through  his  influence  that  the  preparation  of  plans 
and  the  responsibility  for  their  translation  into  bricks  and 
mortar  were  committed  to  Dr.  Billings.  The  indebtedness  of 
the  enterprise  to  the  latter  can  never  be  overestimated.  He 
grasped  the  intentions  of  the  founder  and  possessed  the  vision 
to  see  the  new  hospital  before  any  portion  of  it  was  constructed. 
He  was  also  able  to  impress  his  views  upon  all  who  came  in 
contact  with  him.  He  was  an  able  surgeon,  a  sanitarian,  a 
bibliographer  and  a  scholar  with  large  experience  and  expert 
knowledge  of  every  branch  of  medical  science.  He  knew  what 
ought  to  be  done  and  what  should  be  avoided  in  all  attempts 
to  promote  medical  education  and  medical  research.  The  trus- 
tees of  the  hospital,  intelligent,  high-minded  men,  desirous 
of  the  best  results  although  unfamiliar  with  medical  problems, 
gave  him  their  confidence  and  support  and  were  thoroughly 
cooperative  in  all  his  plans.  Since  1867  thirty-eight  persons 
have  held  the  office  of  trustee  of  the  hospital.  Of  these, 
twenty-four  have  died  in  office,  three  have  resigned — one  in 
order  to  become  treasurer,  and  two  because  of  ill-health.  The 
remaining  eleven  persons  constitute  the  present  board.  The 
services  of  Francis  White,  Judge  Brown,  Judge  Dobbin,  George 
W.  Comer.  William  T.  Dixon,  the  second  president,  who  held 
office  for  eleven  years,  John  E.  Hurst,  John  A.  Whitridge, 
Joseph  P.  Elliott,  C.  F.  Mayer,  Skipwith  Wilmer,  R.  M.  Ven- 
able,  Charles  J.  M.  Gwinn  and  C.  Morton  Stewart  were  most 
valuable  to  the  hospital  and  are  worthy  of  special  mention 
here. 

If  the  plan  of  organization  and  the  development  of  The 
Johns  Hopkins  University  had  been  less  revolutionary  and  its 
immediate  success  less  phenomenal,  it  is  not  improbable  that 
the  trustees  might  have  hesitated  to  plan  a  hospital  on  such 
an  extensive  and  expensive  scale  to  promote  the  teaching  of 
medicine.  The  success  of  the  university  in  teaching  the  funda- 
mental branches  of  chemistry,  physiology,  biology  and  path- 
ology in  systematic  courses  had  opened  a  new  era  of  scientific 
inquiry  in  the  United  States.  Students  were  flocking  to  H. 
Newell  Martin  to  receive  laboratory  training  in  biology  and 
physiology,  to  Welch  for  pathology  and  to  Eemsen  for  chem- 
istry. They  became  unwilling  to  cease  their  scientific  work 
when  they  entered  upon  the  study  of  medicine,  which  at  that 
time  seemed  more  generally  pursued  in  the  lecture  room  and 
amphitheatre  than  in  the  hospital  ward  at  the  bedside  in  actual 
contact  with  disease,  or  in  the  laboratory  in  the  study  of 
diseased  processes.  Important  changes  in  methods  of  medical 
study  and  investigation  were  impending,  and  all  recognized  the 
desirability  of  the  construction  of  a  hospital  which  would 
embody  the  newer  conceptions  of  medical  progress.  Acland. 
Huxley,  Billings  and  others,  in  addresses  before  Baltimore 
audiences,  bad  impressed  upon  all  thinking  men  who  heard 
them  the  need  of  grounding  medical  education  upon  the  firmer 
basis  of  knowledge  acquired  in  the  laboratory  by  the  student 
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jainself.    Many  of  these  ideas  also  had  already  been  elal 
in  the  volumi  tore  mentioned  and  had  borne  fruit. 

The  plans  which  represented  these  newer  conceptions  were 
painstakingly  considered  by  the  trustees  and  finally  placed 
in  the  hands  of  Dr.  Billings  to  be  perfected.  As  the  resulting 
revision  did  not  please  him,  he  took  them  to  Europe  to  consult 
many  experts  and  to  secure  criticisms  and  suggestions.    After 

i. v  of  several  months  he  returned  to  present 
plan-  which  was  ultimately  adopted.     They  were  modified, 

however,  in  important  particulars,  during  th 

Btruction,  which  extended  over  a  period  of  twelve  years,  being 
begun  in  1871  and  completed    n   L889.     The  buildings  were 
thoroughly  well-built,  almost  massively  built,  as  has  bi 
isfactorilv  shown  whenever  it  became  accessary  to  cul  tl 
any  walls  or  to  remove  any  portion  of  them  to  mi 
Experienced  builders  of  the  present  day  have  declared  them 
to  be  needlessly  well-built,  hut  this  defect  seems  pardonable 

issibly  admirable  even  in  of  concretes 

■  tested  h\  time  and  the  element.-. 

Francis  T.  King  was  also  unquestionably  the  moi  ing  spirit 

in  tin   erection  of  buildings.     He  persuaded  Mr.  Hopkins  to 

to  the  enlargement  of  the  original  site  by  his  quiet 

nee  and  vision  of  tin1  possibilities  of  a  frontaj 

Xorth  Broadway,  facing  and  overlooking  the  city  and  the  hills 

rest,  affording  a  glimpse  of  the  harbor,  insteai 
upon  a  narrow,  unimportant  street  with  a  nortl 
Dr.  Billings  was  selected  as  permanent  medical  adviser  to  the 

•  :  and  competent  architects  in  Baltimore  and   Boston 
were  elm-en  to  make  elevations  and  working  plans  according 
to  ground  plans  made  by  Billings.    The  work  ol 
buildings  was  not  placed  m  the  hand-  of  contrai  tors,  but  was 

tant   supervi 
and  honest  superintendents  of  construction.    Francis  T.  King 
also  became  warmly  interested  in  the  Isolating  Ward  Building, 
which   o  iresent    shape   to   his   suggestion,  and   was 

especially  insistent  thai  the  building  designed  for  th 
anises  should  be  a  model  anitary  perfec- 

tion,    lie  had   received  man]  -  as  to  the  proper 

housing  of  a  training  school  for  curses  in  a  prolonged  inter- 
view with  Florence  Nightingale  in  London,  and  urged  their 

ration  m  thi>  building. 
I!  seems  appropriate  to  refer  to  the  criticisms  which  were 

:\  endured  by  tin-  trustees  because  the  hospital  was  so 
long  under  construction.     As  the  buildings  wen    I 
no  Faster  than  the  income  accrued,  it  was  not  practi 
hurry  tie   work  without  encroaching  upon  the  principal  and 
jeopardizing  the  future.    The  criticisms  were  honestly  made 
mid  dictated  by  good  motives,  but  they  failed  to  ta 
account  the  extent  of  the  educational  problem  involved.     A 
mistaken  financial  policy  at  this  time  would  havi 
whole  future  of  the  institution.    All  honor  to  the  mi 
watchful   waiting  permitted   the  attainmi 

When  the  buildings  were  ready  for  occupation,   Pi 
Oilman,  of  The  Johns  Hopkins  University,  was  ■>- 
'1 rganization  ami  opening  of  the  hospital.     I 


character  of  the  work  which  he  accomplished  in  this  capacity 
'  referred  to  at  length  in  some  remarks  which  1  made 
upon  another  occasion.  Hi-  services  were  most  valuable  and 
gave  a  character  to  the  work  of  the  institution  which  it  has 
ever  sirn  e  retained. 

lie  al-..  assisted  in  th  ind  recommendation  for 

appointment  of  the  chief  medical  officers,  of  the  matron,  of  the 
purveyor,  the  superintendent  of  nurses  and  the  superintendent 
of  the  hospital,  and  thus  retained  for  a  long  time  a  pi 
touch  with  the  administration  of  the  institution.  The  ap- 
pointments p.  the  -tall'  in  order  of  seniority  were  :  Drs.  Welch, 
Osier,   Halsted  and    Kelly.     There  were  many  other  excellent 

candidates  for  appoint at,  and  some  disappointments,  of 

necessity,  hut  time  ha-  healed  the  wounds  and  all  agn 
great  wisdom  was  shown  and  gri  -  foil,, wed  tl 

Oilman,  l>ill imrs.  Welch,  Etemsen,  Osier,  who 

lOard,  and  Others.     At   any   rate 

the  hospital  staff  proved  to  lie  harmonious  and  a  unit  to  utilize 
io  the  utmost  the  facilities  of  the  hospital  for  the  ad 
It  i-  difficult  for  me  to  think  ■ 
early  day-  without  deep  emotion.    The  majority  of  th 
bers  of  the  staff  weri  rgj  and  hope.    They 

toiled   with,, lit    remission   and    I  indent-.      M. 

bad  awakened  from  the  lei  most  a  century,  and  under 

mulus  of  ihe  discoveries  of  Koch  and  Pasteur  wi 
becoming  transformed  into  a  living,  breathing  Bcience. 
ry,  under  tin-  had  of  Lord  Lister,  had  assumed  a  defi- 
niteiie-s  ami  precision  which  perm  it  to,  I  it  to  explore  with  safety 
and  success  new  regions  of  the  human  body  ami  to  cure  many 
hitherto  hopeless  conditions.  A  definite  bacillus  had  b 
,  overed  a-  an  organism  growing  in  the  human  body  and  proven 
to  I,,'  the  cause  of  tuberculosis  and  capable  of  transmitting 

other  persons.     It  was  no  lot  j 
to  fall  back  upon  the  theorj  of  the  inevitable  transmission 
of  the  disease  from  ancestors  and  immediate  relatives  or  to 

deplore  it-  tendon,  \   I,,  dev<  lop  upon  clay  -oils  or  to  I,, ok  Upon 

termination  of  almost  ever)    wa-i 
ea-e.      Malarial    di-ea-o    wa-   known    to   he    no    longer   due   to 

a  mysteriously  generated  in  marsh]  ground  or  to  vapors 
of  unknown  origin,  hut   rather  to  a  specific  organisn 

into  the  1,1 1  from  without  and  capable  of  demonstra- 
tion. These  and  a  nilar  discoveries  rendered 
every  o  nd  to  add  to 
their  number.  The  result  wa-  the  of  a  hand  of 
young  men  under  competent  leadership  who  ana,.' 
problems  and  worked  without  haste  and  without  •■  I  The] 
studied  disease  at  the  bedside,  in  the  clinical  laboratory  and 

III  the  path- 
It  was,  in  my  judgment,  most  fortunate  for  the  development 

,.f  the  future  in,  dieal   -,  1 1  that  the  hospital  w.i 

and  had  bi ne  thoroughly  established  in  it-  clinical  methods 

of  study  prior  to  th 

augurated  b  constituted  a  new 

'iv   in   the  ti  urgery, 

•  !  patholog]  :  ami  in  clinical  labora- 
tory  method-. 
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Dr.  Halsted  established  foundation  principles  of  surgery; 
Dr.  Osier  inaugurated  thorough  methods  of  clinical  study 
of  internal  diseases  :  Dr.  Kelly  elaborated  methods  of  diagnosis 
and  operative  technique;  Dr.  Williams  revolutionized  the  prac- 
tice of  obstetrics;  while,  in  the  Pathological  Institute  estab- 
lished in  1886,  the  first  department  of  the  hospital  before  there 
was  a  hospital,  Dr.  Welch  sat  in  final  and  authoritative  judg- 
ment upon  all  branches  of  the  work. 

1  well  remember  the  comprehensive  plans  of  Dr.  Osier  for 
the  establishment  of  the  first  clinical  laboratory  in  a  single, 
small  basement  room  and  its  subsequenl  development  through 
the  broad-minded  and  sagacious  liberality  of  two  women  of 
Baltimore,  whose  names  I  am  not  to  mention,  into  the  present 
clinical  laboratory  of  The  Johns  Hopkins  Medical  School. 

The  establishment  and  organization  of  the  Training  School 
for  Nurses  were  equally  profitable  to  scientific  medicine.  The 
hospital  was  opened  in  May.  and  during  the  interval  between 
May,  1889,  and  October  of  the  same  year  the  work  of  nursing 
had  been  committed  to  graduates  from  different  schools,  many 
of  which  possessed  varying  degrees  of  preliminary  require- 
ment for  their  pupils.  Three  had  been  English-trained 
nurses  and  two  of  them  army  nurses  in  Egypt.  The  remain- 
der were  representatives  of  training  schools  in  this  country. 
They  were  all  faithful,  diligent  and  competent,  but  the  lack  of 
a  superintendent  and  the  absence  of  uniform  standards  of 
nursing  work  left  something  to  be  desired.  Eence  the  coming 
of  Isabel  Adams  Hampton  at  the  time  of  the  formal  opening 
of  the  school  in  October,  1889,  inaugurated  a  marked  advance 
in  nursing  methods.  Miss  Hampton  had  received  a  broad 
training  in  this  country,  which  had  been  supplemented  by 
unusual  study  in  Europe,  and  had  later  acquired  a  personal 
knowledge  of  educational  and  administrative  work  through  her 
successful  supervision  of  the  Illinois  Training  School  in 
Chicago.  She  had  little  sympathy  with  the  conception  that 
the  nurse  shall  lie  a  mere  automaton,  competent  only  to  do 
what  she  had  been  told  to  do  by  some  other  person  and  desti- 
tute of  all  initiative;  on  the  contrary,  she  believed  that  her 
work  required  an  adequate  training  of  mind,  heart  and  body 
so  that  every  good  nurse  might  know  how  to  accomplish  the 
best  results  and  to  meet  new  emergencies  as  they  arose.  Hence 
she  advocated  and  established  a  thorough  course  of  study,  with 
shorter  hours  of  work  and  provision  of  time  for  study.  She 
made  the  service  more  attractive  to  women  of  education  and 
tent  and  sought  to  obtain  those  who  had  high  ideals  of 
service  and  a  good  preliminary  education  to  enter  upon  study. 
She  endeavored  in  short  to  make  nursing  a  profession  and  not 
a  mere  method  of  getting  a  living.  The  success  which  crowned 
her  efforts  is  »ell  shown  by  the  standing  of  the  school  from  the 
-tart  and  the  influence  it  has  had,  not  only  on  the  nursing 
standards  of  Baltimore,  hut  also  upon  those  of  the  whole 
country. 

The  development  of  the  publications  of  the  hospital,  which 
have  also  had  a  marked  influence  upon  medical  science,  is  due 
largely  to  Dr.  Osier.  11.'  first  suggested  the  preparation  of 
the  Reports  and,  undeterred  by  obstacles  which  deferred  the 
publication  of  Volume  1  for  seven  years,  he  set  at  work  upon 


Volume  2  and  wrote  or  inspired  much  of  it.  Without  his  in- 
dustry, energy,  fertility  and  literary  facility,  I  fear  that  the 
formidable  series  of  volumes  would  not  have  extended  beyond 
Volume  2  ;  but  his  example  was  irresistible  and  the  series  has 
gone  on  until  seventeen  volumes  of  valuable  monographs  have 
appeared.  He  also  suggested  the  establishment  of  the  Hospital 
Bulletin,  now  in  its  twenty-fifth  volume,  which  has  done  so 
much  to  make  the  hospital  known  throughout  the  n 
world.  This  journal  was  designed  originally  to  follow  the 
lines  of  The  Johns  Hopkins  University  Circular,  which  con- 
tained programmes  of  courses,  news  items,  announcements  of 
lectures  ami  brief  papers  or  announcements  of  original  obser- 
vations to  be  published  later  more  in  detail  in  more  ponderous 
journals.  To  avoid  complications  with  the  Circular,  it  was 
named  the  Bulletin  at  the  suggestion  of  Judge  Dobbin,  and 
began  its  modest  career  in  December.  1889.  From  the  start 
the  Bulletin  proved  a  great  success,  and  has  filled  an  increas- 
ingly useful  place  in  the  history  of  the  hospital.  It  has  fur- 
nished a  place  for  the  speedy  publication  of  papers  and  re- 
searches on  the  part  of  members  of  the  hospital  staff.  The 
fact  that  such  an  opportunity  has  existed  for  publication  has 
unquestionably  stimulated  production  and  has  improved  the 
quality  of  our  medical  literature.  It  lias  contained  original 
articles,  reports  of  societies,  notes  and  reviews  of  books  and, 
above  all,  illustrations  of  medical  papers  which  have  done  much 
to  revolutionize  the  former  methods  of  medical  illustration. 
The  credit  of  the  latter  belongs  to  Dr.  Kelly,  who  conceived  the 
importance  of  vivid  and  correct  representations  of  medical  ami 
surgical  conditions  and  sought  to  realize  his  ideals  at  large 
personal  expense;  and  to  Max  Broedel.  who  possessed  the  mind 
of  a  scientist  and  the  hand  of  an  artist  to  portray  these  condi- 
tions to  others.  No  medical  illustrations  have  equalled  them 
in  scientific  accuracy  or  artistic  beauty,  and  no  persons  have 
been  more  instrumental  in  developing  and  perfecting  methods 
of  such  illustnil  ion. 

The  stall'  of  the  hospital  has  also  been  active  in  the  prepara- 
tion of  papers  embodying  the  results  of  researches  and  also 
of  many  monographs  and  text-books.  The  number  of  such 
publications  is  too  great  to  permit  any  more  than  this  passing 
reference. 

Shortly  after  the  opening  of  the  hospital  and  primarily  in 
consequence  of  the  insistence  of  President  Oilman,  who  had  the 
matter  deeply  at  heart,  courses  were  established  for  physicians 
in  clinical  and  laboratory  branches  which  served  an  excellent 
purpose  until  the  founding  of  the  medical  school  in  1893. 
When  we  remember  that  such  men  as  A.  C.  Abbott.  Walter 
Reed,  Simon  Plexner,  0.  II.  F.  Nuttall,  J.  II.  Wright,  Jesse 
W.  Lazear,  Frank  R.  Smith,  George  Blumer.  W.  W.  Russell, 
Lewellys  F.  Barker.  W.  S.  Thayer.  J.  G.  Clark,  T.  S.  Cullen, 
H.  H.  Young  and  others  came  to  Baltimore  because  of  these 
courses,  we  can  appreciate  how  much  they  benefited  the  coming 
medical  school  by  furnishing  inspiring  teachers  and  stimulat- 
ing research  workers.  As  the  men  who  were  engaged  m  teat  h- 
ing  them  arc  still  with  us,  it  is  not  proper  that  I  should  refer 
more  in  detail  to  their  work  as  teachers.  Much  could  be  said 
which  cannot  with  propriety  be  said  now. 
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To  the  initiative  of  Dr.  Osier  we  owe  wholly  the  establish- 
ment of  the  distinctive  hospital  medical  organizations.  Upon 
October  6,  18S9,  he  gathi  ed  the  attending  and  resident  stafE 
of  the  hospital  and  dispensary  together  in  the  library  and 
organized  the  Hospital  Medii  al  Society,  which  has  now  had  an 
active  existence  of  just  twenty-five  years,  [1  began  its  career 
without  any  written  constitution  and  has  continued  il  without 
any  organization.  I  and  secretary  an 

year,  and  the  traditions  of  the  society  seem  to  be  the  only  fixed 
rules  of  government.  Many  eminenl  men  from  this  country 
and  abroad  have  appeared  before  it.  and  most  of  | 
important  contributions  of  the  hospital  to  medical  or  - 
practice  or  progress  have  been  announced  firs!  ai  its  meetings. 
The  older  men,  like  Osier,  Welch,  Kelly,  Halsted,  Williams, 
Robb,  Barker,  Thayer,  Finney,  Clark,  Bloodgood,  Cushing, 
Walker,  Thomas,  Oullen,  Russell,  Young,  Theobald,  Randolph, 
Gilchrist,  Lord,  Mackenzie  and  many  others,  have  shown  a 
warm  interest  in  it.  and  it  -till  shows  an  amazing  \  itality. 

The  Hospital  Historical  Club  was  also  organized  through 
the  active  agency  of  Prof.  Osier  upon  November  10,  L890, 
and  has  over  since  had  regular  meetings.  Dr.  Welch  gave  ai 
it-  first  meeting  a  talk  on  the  "  History  of  Medicine";  Dr. 
Osier  shone. 1  Dr.  John  Morgan's  "  Discourse  on  the  Institu- 
tion of  Medical  Schools,"  a  very  profitable  discoui 

to-day,  and  Dr.  Kelly  showed  many  rare  medical  I s.    The 

-ions  which  have  been  presented  before  this 
club  have  had  an  important  influence  upon  the  study  of  the 
history  of  medicine  in  this  country.  The  publication  of  many 
of  the  papers  in  the  Bulletin  has  tended  also  to  increase  the 
spirit  of  historical  research  and  has  been  of  material  assistance 
in  rescuing  many  important  medical  i  iblivion. 

A  third  society,  also  due  to  the  clear  visioi 1  the  wonder- 
ful organizing  ability  of  I'm!.  Osier,  was  the  "  Lai 

of  Tuberculosis."    This  has  accomplishei 
markable  work  in  promoting  the  study  of  tuberculosis  and  has 
done  much  good. 

Then-  i-  no  more  gratifying  chapter  in  the  history  of  the 

hospital  than  the  remarkable  lis)  of  benefactions  com ncing 

with  the  legacy  of  the  sum  of  $1000  from  the  estate  of  the 

late  Arunah  S.  Vbell  in  i  889  dow  n  to  the  magi 

John    l».    Rockefeller,    Homy    Phipps,    William    II.   G 

Helen  Wilmer,  Charles  L.  Marburg,  James  Bu 

and  many  othi  ting  more  than  two  i  dollars. 

Without  them  the  hospital  would  havi 

curtailed,  and  after  1  re  of  1904,  in  fart,  it  must  have 

closed  it-     oors  temporarily  for  lack  of  funds.     I 

mo  "without  observation,"  unsolicited  ami  un- 
dly,  hut  none-  til.-  less  have  they  I"-.  n  most  I  n 
:  y  growing  hospital  are  increas 
tant.    Thank-  I  .lie  these  needs  ; 

up  to  this  time. 

<>f  th who  have  been  connected  with  the  res 

during  th--  past  quarter  of  a  century,  t»- 
Brockway,  Ramsay,  I.'-     -.  3  ott,  Hewetson,  Not 
Beuling,   Ln  ingood,  Huger,  0] 
Bush,  Edwards,  Swan,   Davis,  Wl 


and  Watson  have  pa--.  .1  away.  Thirteen  were  medical  offi- 
mr  surgical,  three  gynecological  and  one  obstetrical. 
The  large  number  of  medical  men  as  compared  with  those  in 
other  departments  points  to  the  greater  ha/ard  of  infection 
from  tuberculosis,  typhoid  fever  and  acute  epidemics  in  the 
medical  than  in  the  other  sen 

Whatever  th  e,  however,  thi  dous,  earnest, 

painstaking  and  loyal  men  ami  their  death  is  a  loss  to  the  pro 
We  rejoice  in  their  efficiency  ;  we  remem- 
ber their  companionship  :  and  we  mourn  their  untimely  deaths. 
Peace  to  then-  ashes !  Their  memory  w  ill  always  he  cherished 
by  those  « ho  knew  their  worth. 

Prof.  Adelaide  Nutting,  of  Columbia  University,  a  former 
stipe  rin  tein  lei  it  of  nurses  and  principal  of  the  Training  S 
was  then  introduced. 

ADDRESS  OF  PROFESSOR   \l  TTING. 

Tut;  Work  of  The  Johns  Hopkins  Schoi 

The  Training  School  for  Xm  lohns  Hopkins  II- 

pital  was  fortunate  alike  in  the  period  in  which  it  arose,  in  the 

city  in  which  it  was  established,  in  the  institution  of  which 

it  formed  a  part,  and  in  those  who  created  and  shaped  its  policy 

rowtb  and  development.     When  this 

school  was  opened   in  the  year   1889,  the  yi  - of 

nursing  was  just  bi  awaken  pub! 

The  first  -harp  impetus  had  been  given  in  the  military  hos 

pitals  of  the  Crimea,  where,  in  the  middle  of  the  nineteenth 

century.   Florence  Nightingale  made  her  astounding  demon- 

the  pla.e  ami  power  of  nursing  in  tie-  reduction 

tality.    Following  closely  upon  this  came  the  foundation 

by  her  of  a  scl i  oJ  nursing  on  scientific  lines  in  a  great  ami 

famous  London  hospital,  and  the  rapid  extension  of  li<  i 

of  training  into  hospitals  generally  throughout   tie'   United 
Kingdom.    The  reform-  in  them  which  were  initiated  through 

hin--  ai-.-  matter-  of  history.    They  demon 
with  unmT-takahle  clearness  the  \  ital  importance  of  nui 
il..  conduct  of  hospitals,  ami  of  medical  ami  surgical  p 

n  of  training  was  bi 
over  to  America  and  a  modern  school  of  nursin 
duced  into  Bellevue  Hospital  in   New    York  <  ii 
upon  that  venerable  institution,  which  had  long  been  the  play- 
1  in,  nui-  mid  th.-  .!■  charitable  public, 

salutary  and   a-  il    had    he.  ■  I 

lis.     The  pla.e  wa-  .  ompletely    r<  volutioni  ed,  ami  so 
(  tentualh  were  tl ther  hospitals  which  •  adopted 

the    new     sy-|elll.       Law.    old'  r    and 

public 
irought  up.     Me.li.al  men  rent 
ally  win.  h   -• 

mblic  was  '■■  <  whole 

i. in. .ii  in  I  brains 

ami  the  -pint  •■!  th  •  «  ho  had   it 

Temptat 
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women  who  did  that  pioneer  work  in  the  hospitals  of  this 
country  always  assails  me.  I  must  resist  it,  but  not  without 
urging  a  study  of  those  stirring  pages  of  history  which  tell  of 
their  labors.  Suffice  it  here  to  say  that  many  able  and  educated 
and  gifted  women  of  exalted  purpose  had  been  drawn  into  the 
work;  the  highest  ideals  of  service  and  self-sacrifice  had  been 
established  :  noble  traditions  of  heroism  had  been  created. 

The  glow  of  this  first  enthusiasm  was  as  yet  undimmed 
when  The  Johns  Hopkins  Hospital  Training  School  opened  its 
doors.  Not  only  was  it  to  lead  women  into  a  new  and  absorbing 
field  of  work,  but  at  this  time,  it  should  be  remembered,  there 
were  hardly  any  other  fields  of  work  open  to  them.  Teaching 
was  practically  the  only  profession  in  which  women  were  occu- 
pied in  any  appreciable  numbers.  The  whole  movement  for  the 
education  of  women  was  indeed  in  its  early  years,  and  some 
of  the  colleges  of  which  we  are  now  so  justly  proud  were  then 
just  beginning  to  make  their  influence  felt.  Bryn  Mawr  was 
in  its  infancy.  Barnard  was  just  being  founded,  Kadcliffe 
was  as  yet  a  dream.  The  time  was  a  favorable  one  for  the 
further  development  of  this  new  work  for  women  which  was 
seeu  to  be  rooted  in  the  vital  necessities  of  life,  and  which  had 
already  made  so  strong  an  appeal. 

The  city  of  Baltimore,  with  its  old-world  tranquillity,  its 
scholarly  atmosphere,  its  far-famed  hospitality  to  the  stranger 
and  to  some  of  his  ideas,  had  many  unique  institutions,  educa- 
tional, artistic  and  philanthropic,  but  among  them  there  had 
not  as  yet  appeared  a  training  school  for  nurses.  The  field 
in  this  city  for  this  new  branch  of  women's  education  was 
wide  and  untouched ;  the  place  and  the  time  were  propitious. 
And  further,  this  school  was  established  in  connection  with  a 
great  new  hospital,  which  had  become  famous  in  a  sense,  even 
before  its  doors  were  opened.  To  its  planning  many  years  of 
special  study  and  arduous  labor  had  been  devoted,  and  it  stood 
as  an  embodiment  of  the  best  thought  and  skill  of  the  time  in 
architectural  form  and  structure,  in  internal  arrangement,  in 
hygienic  provisions.  As  a  part  of  the  noble  university  which 
had  become  pre-eminent  throughout  the  intellectual  world,  it 
was  to  be  a  center  for  advanced  scientific  teaching  and  for 
sound  methods  of  work.  Moreover,  the  training  school  was 
not  to  be  a  merely  necessary  factor  in  hospital  administration, 
but  was  an  institution  as  definitely  provided  for  by  the  will 
of  the  founder  as  was  the  medical  school.  His  directions  read : 
"  I  desire  you  to  establish,"  not  "  in,"  but  "  in  connection 
with "  the  hospital  a  "  Training  School  for  Nurses."  The 
school  was,  therefore,  to  stand  on  a  strong  foundation. 

The  nursing  world  should  feel  a  peculiar  sense  of  gratitude 
to  that  first  board  of  trustees  for  finding  and  placing  at  the 
head  of  the  school  so  remarkable  a  woman  as  Isabel  Adams 
Hampton.  Their  instincts  were  unerring.  Miss  Hampton 
brought  to  her  unusual  opportunity  an  unusual  breadth  of 
capacity.  Educated  for  teaching,  but  with  leanings  towards 
medicine,  gifted  with  exceptional  powers  of  leadership,  she 
was  also  an  organizer  of  large  and  far-seeing  vision,  an  admin- 
istrator of  sound  judgment  and  practical  ability,  strong  in 
conviction,  courageous,  firm  and  determined  in  action.  She 
Mas  richly  endowed  mentally  and  physically,  overflowing  with 


ardent  and  vigorous  life,  full  of  warm  and  generous  impulses 
and  radiant  with  endearing  qualities.  She  cherished  the  most 
exalted  ideals  of  nursing  and  of  its  future  possibilities. 

At  the  very  outset  she  placed  the  school  upon  a  high  plane, 
claiming  for  it  a  genuine  educational  status,  requiring  definite 
and  appropriate  educational  methods,  and  assumed  the  title, 
not  only  of  Superintendent  of  Nurses,  but  of  Principal  of  the 
Training  School.  The  usual  course  of  training  at  that  period 
was  one  year  followed  by  a  second  year  of  experience  in  private 
families.  The  training  might  be  said  to  be  compulsory,  while 
instruction  was  frequently  elective,  dependent  upon  the 
student's  desire,  or  the  exigencies  of  the  hospital. 

Miss  Hampton  extended  the  course  of  instruction  through- 
out the  second  year ;  she  amplified  it,  systematized  and  graded 
it.  She  introduced  new  subjects,  such  for  instance  as  instruc- 
tion in  dietetics  and  invalid  cookery;  she  secured  opportunities 
for  practical  training  not  offered  then  in  The  Johns  Hopkins 
Hospital.  Training,  for  example,  in  the  care  of  infants  was 
gained  at  the  Mt.  Wilson  Sanitarium.  Attendance  at  lectures 
was  required;  careful  note-taking  with  systematic  examina- 
tions and  tests  was  instituted.  The  custom  everywhere  preva- 
lent then  of  sending  students  out  into  private  families  during 
their  second  year  was  rejected  utterly.  The  equally  prevalent 
custom  of  placing  students  in  charge  of  important  wards  and 
other  departments  was  similarly  disposed  of,  and  carefully 
selected  graduate  nurses  were  placed  at  the  head  of  each 
department. 

In  doing  all  this  Miss  Hampton  had  not  only  her  own 
creative  energy  and  ideals  to  carry  her  on;  she  had  also  the 
ai  five  and  sympathetic  support  of  the  entire  administration. 
Francis  King,  then  president  of  the  board  of  trustees,  was 
her  warm  friend  and  adviser;  and  his  daughter,  Elizabeth 
King  Ellicott.  whom  we  sadly  miss  here  to-day,  took  up  his 
interest  where  he  laid  it  down,  and  was  one  of  the  stanchest 
friends  the  training  school  ever  had.  Dr.  Gilman,  president 
of  the  university,  and  guardian  of  the  hospital  in  its  infancy, 
was  unfailing  in  kindly  interest  and  sagacious  advice;  while  no 
one  believed  more  sincerely  in  the  mission  of  the  training  school 
than  Dr.  Hurd,  the  superintendent  of  the  hospital,  and  no 
one  was  more  ready  to  forward  its  educational  work.  The 
cooperation  of  the  medical  staff  was  generous.  The  members 
of  that  first  little  group  of  students,  of  whom  the  speaker  was 
one.  like  to  remember  that  their  introduction  to  the  mysteries 
of  the  human  body  came  through  Dr.  Councilman;  that 
theories  of  infection  and  immunity  were  presented  by  Dr. 
Welch  and  later  by  Dr.  Flexner,  with  a  simplicity  and  clarity 
that  reached  even  their  "terminal  facilities";  that  certain 
aspects  of  medical  diseases  were  made  known  to  them  by  Dr. 
Osier,  coupled  perhaps  with  sundry  exhortations  of  a  strictly 
personal  nature.  Some  of  them  still  treasure  their  note-books ; 
all  of  them  treasure  these  memories. 

There  was  one  other  in  these  early  days,  a  woman  of  rare 
character  and  qualities,  who  as  assistant  and  teacher  filled 
a  large  place  in  the  school  for  several  years.  Independent, 
EearlesSj  loyal.  Lavinia  Dock  exercised  unconsciously  an  in- 
fluence which  was  both  strong  and  enduring,  and   few  con- 
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nected  with  that  earl;  life  had  more  to  do  in  the  last  analysis 
with  shaping  ideals  and  giving  direction  to  futi 
than  this  beloved  teacher.     A  student  and  a  thinker  with  a 
mind  of  a  peculiarly  fresh  and  ist,  with  idea* 

cut  and  logical  and  considerably  in  advance  of  the  time,  there 
were  few  of  the  problems  of  the  training  school  or  hospital,  or 
of  the  professional  life  of  nurses,  to  which  she  could  i 
illuminating  thought.  She  had  an  extraordinary  way  of  driv- 
ing directly  to  the  heart  of  a  matter,  pulling  nut  the  essential 
:  the  situation,  and  showing  us  the  right  way  to  think 
about  them  and  to  deal  with  them.  Her  sense  of  jusl 
keen,  but  her  sympathies  were  well-nigh  boundless.  It  bas 
been  hei  isk  to  write  of  the  lives  and  deeds  of  aurses 

in  many  fields,  and  she  has  written  the  history  of  this  train- 
ing school  with  such  characteristic  self-effacement  that  no 
trace  of  her  own  years  of  rare  work  with  us  can  he  discovered. 
It  is  important  that  her  share  in  the  upbuilding  of  our  school 
should  he  well  understood. 

Under  Miss  Hamilton's  able  and  fearless  directions,  and 
with  the  assistance  and  cooperation  of  those  who  have  beer 
mentioned  and  others,  conditions  were  built  up  which  made 
the  school  a  center  of  interest.  It  soon  took  a  commanding  posi- 
tion among  the  schools  of  this  country,  and  its  influence  ex- 
tended widely  into  other  countries.  It  was  looked  to  for  all 
that  was  best  in  training-school  work,  for  liberal  and  | 
sive  ideas,  and  for  informed  and  correct  method-. 

The  school  did  much  to  break  down  tl  lid  isolation,'5 

that  heritage  of  cloistered  and  military  ideals,  which  had 
hitherto  been  built  up  about  hospital  training  schools.  It 
crested  conspicuous  traditions  of  hospitality,  ami  marked 
courtesy  was  shown  to  all  visitors  from  oil  Every 

opportunity  was  granted  tht  m  for  a  study  of  methods  worked 
out  here  which  might  he  helpful  elsewhen  .     E  i  ry  effort  was 
made  to  establish  cordial  relationships  and  to  sweep 
narrow  and  exclusive  attitude  in  training-school  admit 
tion.  The  heads  of  this  Bchool  constantly  studied 
in  other  training  schools,  and  in  other  branches  of  education. 

After  five  years  of  extraordinary  activity,  during  which  the 
school   was   brought  forward   steadily   in   every  aspect   of   its 

work,  large  ideals  of  nursing  had  I n  established  and  a  line 

spirit  of  fellowship  had  grown  tip  in  the  school  and  in  the 
alumna',  the  woman  who  had  .-"  nobly  planned   a 
gave  up  her  work  and  was  succeeded  by  a  graduate  of  the 
school,  who  had  been  her  assistant.     The  broad  lines  on  which 
the  school   should   develop   hail   been  outlined   during  those 

years:  possible  developments  had   I n   Eon  The 

tasks,  therefore,  which  confronted  her  sue©     0 
pally  those  of  continuing  at  it-  high  level  an  admin 
iency,  of  maintaining  standard- 
already  high,  and  of  carrying  forward  loyally  i 
advances  with  which  -he  was  already  in  the  heart 

Mi--  Hampton  had  planned  the  extension  of  tie 

■I  of  the  hospital  da]     rom  nine 
hours  to  eight,  the  abolition  of  a  regu  ar  mom  j 
students,  which  was  customax]  in  a  I  schools, 
tion  of  the  sum  so  released   to  furthering  tie 


work  of  the  school.  These  measures,  radical  in  their  nature. 
were  all  shortly  carried  into  effect  with  great  resultant  benefit 
to  both  school  and  hospital.  The  obvious  advantage  of  having 
a  body  of  students  for  three  years  in  training  was  quick! 
uized  by  hospitals  throughout  the  country,  and  the  majority 
of  them  hastened  to  lengthen  the  training  period,  often,  to 
our  regret,  without  regard  to  other  conditions  which  should 
accompany,  and  would  justify  such  a  change.  Tin'  introduc- 
tion of  the  eight-hour  da]  ha-  proceeded  much  more  circum- 
spectly. 

\  lev.  years  later  another  step  forward  was  taken  in  the 
establishment  of  what  is  called  a  Preparatory  Course  of  In 
struction,  in  which  presi  t  ibed  cine,  i 

cal  teaching  is  required  before  the  student  may  he  admitted  to 
the  hospital  ward.  The  idea,  which  had  it-  origin  in  England, 
but  was  very  slightly  developed  there,  was  here  carefully  worked 
out.  placed  .in  ;,  dignified  ami  sub  tantial  basis,  and  has  Keen 
accepted  as  a  considerable  advance  in  i  methods.    It 

ha-  been  widely  introduced  into  training  schools,  but  has  hardly 
■lied  its  possible  development. 

Among  other  important  advances  which  tin-  Si  hool  has  made, 
lie  establishment  of  scholarships,  and  it  wa-.  I  believe,  the 

first  training  school  to  recognize  the  vali I  such  stimulus 

to  effort.    We  welcome  almost  annually  among  the  students 
in  our  college  of  Columbia  University  a  Johns  Hopkint 
wiio.  as  the  holder  of  oi  cholarships,  is  enabled  to 

secure  a  yeai  rork.    The  example  of  this  school  has 

done  a  good  deal  to  awaken  similar  interest  in  other  schools, 
>l  took  up  new  ground  when,  in   1900,  it 
decided  to  require  tuition  fees  from  students  For  a  pari  of  the 
ear's  instruction,  thus  establishing  thi  thai  in- 

struction in  training  schools  Bhould  he  paid  for  by  studentt 

Ij    a-   it    i-   in  other  school-.     'The   idea   has   made  -nine 
headway,  and  eventually,  probably,  such  measure-  vvi! 

mportanl  ways  through  which 
necessary  improvements  in  training-school  work  may  he 
brought  about. 

Advancing  further  along  the  same  line,  the  school    ■■ 
pay  for  instruction  and  to  place  Bome  of  the  various  subject* 
in  the  hand-  of  carefull]  and  salaried  lecturers  and 

re.  Onlj  those  who  have  carried  on  a  school  win 
course  of  lecture-  was  somebody's  kindly  voluntary  contribu- 
tion, and  nobody's  regular  stipulated  lizewhai  this 
particular  reform  mean-.  The  custom  of  paying  proper  fees 
aries  to  lecturers  and  teachers  ha-  now  hen  adopted  in 
a  good  many  leading  training  school  >■  in-  Bteadily. 
To  the  literature  of  nil  tafl  and  graduate-  of  the 
school  have  made  nnt.il/ 

6  of    Nursing,  published   by    Isabel   Hampton 

■  comprehi  i  I  which 

had  -o  far  appeared.      The   llandl k  of   Inval 

Man    Boland,   WB  tial  work  on   that 

The  ih-tnr,  of  Nursing,  while  pub  under  joint 

authorship,  wa-  very  be 

had  ab>  Medea 

for  Nurses.     \  handl k  on  Visith  e  United 
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States,  by  Yssabella  Waters,  was  the  first  attempt  to  classify 
and  arrange  for  reference  material  on  this  subject. 

Within  the  twenty-five  years  of  its  life  there  have  been  but 
three  changes  in  the  administration  of  the  school,  which  has 
felt  itself  fortunate  that  in  each  instance  the  choice  of  a  super- 
intendent has  been  from  its  own  graduates.  "  Rank  Chauvin- 
ism," 1  >r.  Osier  would  probably  say,  were  lie  here  ;  but  lie  would, 
it  is  hoped,  concede  that  its  usual  dire  consequences  had  some- 
how as  yet  been  averted.  For  the  usefulness  of  the  school  has 
grown  steadily:  it  is  vigorous  and  flourishing;  it  holds  a  posi- 
tion of  unquestioned  importance  in  the  nursing  world ;  it  is 
still  looked  to.  not  only  for  standards  of  work,  but  for  light 
and  leading  on  the  many  problems,  old  and  new,  of  training- 
school  work  and  administration,  of  hospital  and  community 
relationships,  with  which  nursing  anywhere  at  present  i-  beset. 
The  moral  influence  alone  which  it  is  able  to  throw  into  the 
scale  where  important  issues  are  being  weighed  is  a  power  so 
great  that  is  carries  with  it  a  peculiar  responsibility.  Neither 
this  school  nor  other  schools  can  afford  to  have  it  diminish.  1 1 
has  Keen.  Eoi  instance,  of  decisive  value  to  be  able  to  point  to 
the  attitude  of  The  Johns  Hopkins  School  on  the  question  of 
hours  of  duty  in  places  where  the  struggle  for  an  eight-hour 
system  was  going  on. 

The  work  of  the  school  has  increased  greatly  both  in  volume 
and  in  difficulty,  as  large  new  hospital  departments  have  been 
added,  but  this  must  be  somewhat  offset  by  the  enormous  ad- 
vantage it  is  to  the  school  to  be  able  finally  to  offer  to  its 
students  training  in  the  Children's  Hospital  and  in  the  Psy- 
chiatric Clinic,  and  eventually  perhaps  in  the  Social  Service 
Department.  There  is  now,  1  understand,  no  branch  of  modern 
nursing  in  which  the  school  is  not  prepared  to  give  admirable 
instruction  ami  training,  and  recently  it  has  taken  the  wise 
step  of  opening  up  opportunities  in  its  important  new  depart- 
ments for  post-graduate  training.  The  little  group  of  seven- 
teen students  of  twenty-five  years  ago  has  grown  into  a  student 
body  of  about  two  hundred.  ( In  view  of  the  excellence  of  the 
opportunities  here  offered,  the  speaker  wishes  it  numbered  four 
hundred.)  There  were  then  seven  members  of  the  administra- 
tive stall';  there  are  now  about  fifty. 

The  school  lias  graduated  between  six  and  seven  hundred 
students  now  widely  scattered  through  this  and  other  countries. 
Looking  at  the  general  high  character  of  this  body  of  women, 
recognizing  the  sound  quality  of  their  professional  work,  and 
knowing  well  the  rare  and  valuable  services  in  special  fields 
rendered  by  many  of  them,  one  becomes  impressed  with  the 
way  in  which  the  school  has  served  the  purpose  for  which  it 
was  founded.  Visions  of  some  of  these  women  ami  of  the  work 
they  have  done  and  are  doing  arise.  One  thinks  of  Miss  Noyes 
and  the  stupendous  burden  which  she  carries  as  the  bead  of  one 
of  the  greatest  of  municipal  training  schools,  historic  Bellevue 
in  Few  York,  which  gave  us  our  Isabel  Hamilton  ;  of  the  twenty 
years  and  over  of  devoted  and  valuable  service  which  Georgia 
Nov  ins  has  rendered  in  the  upbuilding  of  the  Garfield  Hospital, 
Washington;  of  Ada  Carr  and  Alary  Lent  and  of  the  work  in 
the  poorer  districts  of  Baltimore  which  they  have  built  up,  of 
the  honorable  place  which  that  work  holds  in  the  opinion  of 


the  public,  and  of  the  affection  in  which  they  personally  are 
held;  of  Carolyn  van  Blarcom  and  her  excellent  contribution 
to  work  in  the  prevention  of  blindness.  Her  recently  pub- 
lished study  of  Midwifery  is  accepted  as  a  valuable  addition  to 
the  literature  of  that  subject.  And  in  other  countries  one  sees 
Grace  Baxter,  at  her  solitary  post  in  the  old  hospital  in  Naples, 
holding  up,  against  the  traditions  of  centuries,  modern  stand- 
ards and  ideals  in  nursing;  while  in  the  Far  East  Ktha  EQosz 
is  editing  the  Nurses'  Journal  of  India,  inspired  by  love  of  her 
work,  to  add  thus  to  the  cares  of  her  household  and  her  small 
family.  Many  other  names  come  to  mind  of  those  who  have 
done  equally  noteworthy  work.  The  list  is  long  and  time  is 
fleeting;  but  this  may  with  some  confidence  be  said,  that  they 
are  usually  swift  to  acknowledge  their  indebtedness  to  this 
school  and  hospital  for  almost  all  that  they  have  been  able  to 
accomplish.  In  hospitals,  in  training  schools  and  in  various 
forms  of  public-health  work  about  one  hundred  of  our  grad- 
uates now  appear  to  be  occupied.  A  study  of  this  group  shows 
them  in  the  main  to  he  a  body  of  able,  high-minded  and  pro- 
gressive women,  a  genuine  asset  to  any  community  in  which 
they  may  he  placed.  Through  these  workers  the  influence  of 
the  school  is  extending  widely  in  many  directions.  Boughly 
speaking,  about  25  per  cent  of  our  graduates  have  married  ami 
thus  doubled  their  influence  wherever  they  may  be.  The)  are 
among  our  most  public-spirited  and  devoted  members.  The 
influence,  in  fact,  of  the  school  in  this  direction  would  he  looked 
upon  as  unusually  excellent  and  far-reaching,  though  candor 
might  compel  the  admission  that  it  has  been  unconsciously 
exercised. 

While  a  large  proportion  of  graduates,  about  35  per  cent 
apparently,  are  engaged  in  private  nursing,  it  seems  evident 
that  the  number  so  occupied  is  diminishing.  It  was  calculated 
that  at  least  75  per  cent  of  all  nurses  graduated  twenty-five 
years  ago,  entered  upon  such  private  work.  The  growing  ten- 
dency on  the  part  of  all  classes  to  go  to  hospitals  in  illness 
seems  to  be  carrying  the  private  nurse  out  of  homes  and  into 
a  special  form  id'  institutional  work.  There  is  clearly  a  change 
taking  place  here  that  is  worthy  of  attention  from  training- 
school  authorities.  The  changing  status  of  the  nurse  in  private 
work,  and  the  tendencies  which  are  bringing  her  in  as  a  worker 
under  municipal  or  state  control,  give  a  different  cast  to  her 
activities  and  provide  an  entirely  new  outlook  for  her  which 
will  probably  eventually  have  a  considerable  bearing  on 
methods  of  education  ami  training.  The  idea,  for  instance,  of 
a  corps  of  nurse-  in  the  public  schools  was  undreamed  of  when 
this  system  of  training  was  established.  Yet  they  are  now 
found  by  hundreds  in  schools,  city  and  rural,  throughout  the 
country,  and  are  in  places  being  pressed  into  the  teaching 
force,  as  instructors  in  elementary  personal  and  practical 
hygiene. 

The  Alumna'  Association,  of  which  a  very  large  proportion 
of  the  660  graduates  are  members  in  good  standing,  was  formed 
very  early  in  the  history  id'  the  school.  It  has  been  of  inesti- 
mable value  in  binding  the  graduates  together  in  good  fellow- 
ship, and  for  united  effort  in  maintaining  good  professional 
ideals.    It  has  established  a  club,  and  a  successful  registry,  has 
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built  up  funds  m  of  its  members,  and  bi 

a  generous  contributor  to  various  outside  educational  philan- 
thropies. It  lia<  recenl  en  about  $2000  to  the  Isabel 
Hampton  Robb  Educational  Fund,  which  provides  scholarships 
for  tin  higher  education  of  nursi  b.  It  has  for  years  published  a 
ine  of  an  excellenl  I 

Measured  by  its  immediate  contemporary  usefulness,  the 
training  scho  the  most  importanl  institutions  which 

this  city  holds.  In  your  greatest  hospital  it  binds  closelj  to- 
gether all  the  departments  in  an  ordered  Life  and  can 

ward,  day  and  night,  work  of  paramount  import to  human 

welfare,  to  medical  I                           si  ientific  advance.    In  the 
greatest  crises  of  life,  both  in  this  hospital  and  in  your 
the  school  plays  through  its  graduates  an  increas 
cent  part    Measured  by  its  wider  usefulness,  the  school  may  be 
truthfully  said  to  have  exercised  an  influence  upon  the  educa- 
tion and  training  of  nurs                             .  which  has 
markably  wholesome,  helpful  and  stimulating.     It   has  con- 
stantly striven  to  hold  up  ideals  d  life  and  work, 

and  to  dignifi  it-  status. 

As  one  who  has  known  the  school  from  three  standpoints, 
first  as  a  student,  then  as  an  ofi 

and  finally  a>  its  head  tor  man]  years,  I  Eeel  thai  one  less  inti- 
mately c tected  with  its  bistorj  might  give  a  i  learer  picture 

rowth  and  influence,  and  1  am  conscious  that  my  most 
ible  opinions  have  come  as  the  result  of  seven 
anxious  and  affectionate  interest,  as  a  kind  of  bystandi  r.     In 
looking  backward  upon  the  splendid  quarter  of  a  century  of 
work  accomplished,  of  difficulties  mel  and  conquered,  of  con- 
tinuous and  inspiring  progress,  my  affection  and  admiration 
for  the  -'  hool  arc  renewed  and  strengthened,  and  I  see 
bending  her  energies  to  the  solution  of  new  problems  and 
building  a>  nobly  in  the  future  as  she  buill  in  the  past.    : 
of  the  largest  and  most  fundamental  problems  in  nursing  are 

as  yet  untouched.    Tab  oi f  them:  there  is  nol  om 

endowed  training  school  in  the  whole  wide  world.  All  training 
schools  arc  self-supporting  institutions,  and  most  of  them  are 
ample  contributors  to  hospital  support.  This  should  no!  be. 
A  sounder  eci  entually  all  schools  must  have. 

Everj  training  scl 1  should  have  its  own  ap 

ts  own  budget,  and  be  accorded  an  established  and  dig- 
The  principal  of  any  i  ra 
should  know.  ju-T  a>  the  bead  of  any  college  department  know-. 
how  much  money  is  to  be  at  her  disposal  during  the  year,  and 
n  should  be  sufficient  for  the  educational  wi  held  re- 

sponsible for  doing.     The  hospital  should   no!  stantlj 

under  the  painful  necessity  of  weighing  every  requesl  from  the 
training 
or  appliances  which  are  the  very  life  of  the  hospital.    <  ould  the 

fifth   anniversary    of   The   Johns    Hop!  ins    R 
Training  School  be  more  appropriately  or  mon 
brated  than  by  beginning  to  provide  her  with  a  Buil 
men)  ?    For  whatever  direction  the  future  of  nursi] 
nothing  appears  to  lie  more  certain  than  that  it  will 
in  opportunities  for  pub  of  a  varied,  unu 

important   nature,  and   that    the   education   and    tr.i 


nurses  for  such  Bervice  cannot  remain  cast  in  an  unchanging 
mold.  Nor  can  it  change  greatly  until  we  abandon  thi 
of  utility,  and  establish  a  new  one.  the  gospel  of  freedom.  The 
;.  of  endowments  for  training  schools  was  eloquently 
urged  by  Dr.  Hurd  a  few  years  ago.  How  fitting  it  would  be 
to  have  this  school  lead  the  way  in  this  essential  advance.  Our 
large  and  iin  of  alumnae  could  render  u,,  higher 

tribute  to  thi  in  to  help  H 

we  all  so  love  and  cherish. 

Dr.  W.  II.  Welch,  essor  of  Pathology,  The  Johns 

Hopkins  University,  and  pathologist  to  the  Hospital,  -poke  in 
part   as   follow  - : 

ADDRESS  OF  DR.  YVKI.i  II. 

1  wish  to  express  my  greal  regret,  and  I  know  n  is  a  source 
of  deep  regret  to  all.  that  Dr.  Osier  is  nol  here,  because  in 
consequence  of  his  abs<  nee  I  occupy  what  would  have  been  his 
I   received  onlj  this  morning  a  message  from  l»r. 
lie  will  never  be  quite  sir  William  to  us  here  in  Balti- 
more i  convey  ing  a  grei  I 

ting    to   all   old    friends   and   pupils. 
Am  with  you  in  spirit. 

I  w  i-h  to  express  in  behalf  of  all  mv  colleagues  the  exceeding 
joy  we  have  in  the  return  of  so  main   members  of  the  -1  ;i IT  of 
I   ■   Hospital  and  id'  the  graduates  of  our  School.     Our  d 
possession  is  the  work  of  these  men.  and  the  most  significant 
characteristics  of  this  celebration  is  their  return 

-ioll. 

Much  that  I  might  desin   to  Baj  has  already 
upon.     I  will  add  a  few  words  as  to  what  wi 

the  Hospital  and  the  situation  which  existed  at  thai 
time.  We  had  firs!  of  all  a  generous  endowment,  which  enabled 
i  Hospital  and  School  to  do  a  work  only  possible  thereby.  In 
the  letter  of  Johns  Hopkins  to  his  trustees,  we  also  had  that 
mosl  memorable  sentence  already  quoted  : 

Von  v\  ill  hear  In  mind  iii  all  your  work  In  relation  i 

that  it  is  my  desire  and  purpose  that  tins  institution  shall  be  i 

part    of    the    medical    school    of    that    University    for    which    I    have 
amply  provided  in  my  will. 

That  ote,  and  it  remains  the  ill  thai 

has  been  done  in  the  Hospital  and  the  Medical  School,  ami 
I  think  we  may  fairly  claim  thai  tie  '■ 

in  thi-  regard  have  been  fulfilled  by  hi-  trustees  and  : 

working  in  the  Hospital  and   the  Scl I.     Winn  oi 

dcr  that  tin—  vvords  wer<  penned  bj  a  layman  in  the 
war  1873  when  medical  education  was  at  a  fearfully  low 
state  in   this  country,  ami   how  even   today  they  would   he 

extraordinarily  enl  I  d r. 

■ . 1 1 - 1 t  ■ : -  tion  of  the  H< 

11, ,||    of   Jol    :    •     Ik  Of    the    future 

of,  and  all  honor  to  thai 

greal  man.  Dr.  H 

gently  in  all  i  "  nt  for  tin   future 
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of  tlie  University  and  Medical  School  was  this  association  with 
the  Eospital. 

The  University,  through  President  Oilman,  had  already  done 
a  wink  for  higher  education  which  constituted  the  foundation 
and  ideal  of  the  future  Hospital  and  Medical  School.  Presi- 
dent Gilman  was  singularly  interested  in  medicine.  In  plan- 
ning the  work  and  character  of  the  University,  he  constantly 
had  in  mind  the  needs  of  the  future  Medical  School.  The 
principal  address  at  the  opening  of  the  University  was  by 
Huxley,  and  no  small  part  of  it  related  to  the  problems  of 
medical  education.  The  sciences  fundamental  to  the  study 
of  medicine — physics,  chemistry  and  especially  biology — were 
pro)  idcd  for  amply  and  most  fortunately  by  President  Gilman 
by  the  choice  of  Bowland,  Kemsen  and  Newell  Martin.  I 
must  pay  tribute  to  the  work  of  Newell  Martin  who  did  so 
Large  a  service  to  the  development  of  biological  science  in  this 
country.  He  created  an  atmosphere  here  which  has  continued 
to  this  day  to  pervade  our  thoughts  and  spirits.  We  owe  to 
him  a  debt  of  gratitute  hardly  to  be  expressed. 

Through  the  work  of  President  Oilman,  a  good  deal  of 
cumulative  knowledge  and  literature  had  been  obtained  as  to 
the  plan  of  the  Medical  School.  One  of  the  first  things  I 
was  asked  to  do  when  I  came  in  1884,  was  to  outline  what  I 
conceived  to  be  the  best  organization  of  the  Medical  School. 
The  work  of  the  pathological  laboratory  began  in  1SS5.  It 
was  opened  first  in  the  biological  laboratory  and  later  in  1886 
in  one  of  the  Hospital  buildings  which  had  been  completed 
for  the  purpose.  This  was  occupied  by  myself  and  my  asso- 
i  iate,  I  lr.  Councilman,  who  was  already  here  when  I  came  and 
proved  a  great  inspiration  and  stimulus  to  all. 

I  must  pause  to  consider  those  first  years  of  work  in  the 
pathological  laboratory,  before  there  was  a  hospital.  The 
first  Fellow  in  Pathology  was  Dr.  F.  P.  Mall.  At  the  same 
time  Dr.  W.  S.  Halsted  was  engaged  in  experimental  work. 
Dr.  Christian  A.  Herter  was  also  a  research  worker.  1  would 
further  call  to  mind  that  before  the  Medical  School  was 
started,  there  were  in  the  laboratory,  Flexner,  Abbott,  Blumer, 
Walter  Peed  and  others.  The  list  is  too  long  to  be  given 
here. 

The  state  of  medical  education  when  the  Johns  Hopkins 
School  was  started  was  most  favorable  for  the  development 
of  such  a  school  as  we  had  in  mind.  As  early  as  1880  there 
had  been  efforts  to  improve  the  character  of  the  medical 
schools  of  this  country.  We  cannot  look  back  except  with 
sorrow,  ai  the  state  of  medical  education  during  the  early  part 
of  the  nineteenth  century.  By  1880,  Harvard  Medical  School, 
the  school  at  Ann  Arbor  and  a  few  other  medical  schools  had 
already  taken  steps  to  improve  the  standard.  There  was  con- 
sequently an  eagerness  on  the  part  of  the  medical  profession 
to  sec  the  establishment  of  a  school  of  a  higher  order  than  any 
which  existed  at   that  time.     We  felt  that  to  add  one  more 

similar  dical   school  to  the  list  of  those  already  existing 

would  be  of  little  service  to  the  community  or  to  the  country, 
or  to  the  cause  of  medicine. 

At  the  end  of  that  wonderful  decade,  1880-1890,  perhaps 
the  most  wonderful  decade  in  the  history  of  medicine,  there 


bad  been  a  revolution  in  medical  thought  through  the  dis- 
covery of  the  agents  causing  infectious  diseases, — such  dis- 
coveries as  the  bacillus  of  tuberculosis,  of  Asiatic  cholera,  of 
diphtheria,  of  typhoid  fever  and  other  infectious  .diseases. 
Those  living  today  can  hardly  realize  the  enthusiasm  and 
youthful  spirit  which  was  stirred  not  only  among  medical 
men,  but  in  the  general  public  by  these  discoveries. 

It  has  already  been  stated  that  the  Hospital  was  opened 
in  1889,  four  years  before  the  Medical  School.  Dr.  Osier  was 
called  in  1888,  and  Dr.  Halsted  was  already  here.  Dr.  Kelly 
came  soon  afterwards.  However,  there  had  been  the  nucleus 
of  a  medical  faculty  from  the  early  years  and  meetings  of  the 
medical  faculty  in  fact  were  really  held  before  the  opening  of 
the  Hospital.  We  were  disappointed  that  the  Hospital  should 
open  before  the  Medical  School  had  started,  but  as  I  look 
back,  I  agree  with  Dr.  Hurd  that  this  was  doubtless  a  distinct 
advantage.  I  cannot  attempt  to  elaborate  the  points  suggested, 
and  will  only  call  your  attention  to  the  fact  that  the  character 
of  the  organization  of  the  staff  of  the  Hospital  was  probably 
determined  by  the  fact  that  there  was  no  medical  school.  That 
organization  remains  today  one  of  the  most  distinctive  fea- 
tures of  the  Hospital.  You  recall  that  we  speak  of  the  resi- 
dent house  staff  frequently  as  our  upper  staff.  It  consisted 
of  men  selected  by  scrutinizing  the  available  candidates, 
wherever  found,  and  appointing  them  for  indefinite  periods, 
many  in  fact  remaining  for  several  years.  Dr.  Thayer  came 
in  1890,  and  succeeding  in  1891  the  first  resident  physician. 
Dr.  Lafleur.  remained  on  the  Hospital  staff  in  the  same  capac- 
ity for  eight  years.  The  significance  of  this  fact  is  that  we 
thus  afforded  opportunities  for  training  in  the  higher  depart- 
ments of  medical  work,  similar  to  those  afforded  in  laboratories 
for  training  in  the  sciences.  It  differs  from  the  Bystem  of 
rotation  in  vogue  elsewhere,  and  has  been  one  of  the  great 
sources  of  service  to  the  Hospital,  in  that  young  men  of  great 
promise  have  been  attracted  here  by  these  unusual  opportuni- 
ties. The  list  of  those  who  have  been  resident  physicians, 
surgeons,  gynecologists  and  obstetricians  will  help  you  to 
realize  that  this  has  been  one  of  the  distinctive  features  of 
our  organization.  Such  provision  for  the  higher  grades  was 
in  huge  measure  due  to  the  fact  that  the  Hospital  was  started 
before  the  Medical  School  opened.  The  Hospital  was  there- 
fore an  educational  institution. 

Dr.  Osier  has  pictured  the  spirit  of  those  early  days,  so  I 
shall  not  attempt  to  add  anything  to  what  he  has  said.  All 
who  are  here  today  from  those  early  years  feel  that  there 
was  an  environment,  an  atmosphere  and  ideals  which  will 
always  be  cherished  and  will  continue  to  be  an  abiding  influ- 
ence. 

As  I  have  said,  it  was  a  disappointment  that  we  could  not 
start  the  Medical  School  at  the  time  the  Hospital  was  opened. 
because  the  trustees  felt  that  the  endowment  of  the  University 
could  not  assume  the  additional  expense,  and  that  an  addi- 
tional endowment  of  $500,000  was  required  for  the  purpose. 
This  endowment  was  raised,  largely  through  the  efforts  of 
Miss  Mary  Garrett.  We  owe  a  great  deal  to  Miss  Garrett  and 
to  the  women  of  the  country  who  contributed  to  this   fund. 
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In  Miss  Garrett's  letter  to  the  trustees  there  were  two  condi- 
tions; one  as  to  standards  of  admission  and  tl 

cation.  As  regards  the  standards  of  admission  Dr. 
Osier  expressed  the  situation  when  he  said  to  me:  "  Well,  we 
are  Lucky  to  get  in  as  professors,  for  I  am  sure  thai  neither 
you  nor  I  could  ever  get  in  as  Btudents." 

We  had  no  formal  opening  of  the  Scl 1.     We  feared  to 

call  attention  to  our  institution  lesi  we  might  have  qo  appli- 
cants for  admission.     However,  we  opened  the  Scl 1  with 

■  'i  students  and  graduated  fifteen  of  them,  i 
whom  I  see  here  today. 

We  were  somewhat  disturbed  by  Mi->  Garrett's  condition 
relating  to  the  admission  of  womi  n.  It  was  a  more  startling 
tion  at  that  time  than  it  would  seem  today.  However, 
1  regard  it  as  a  distinct  advantage  to  the  Medical  School  that 
we  have  women  students  here,  and  if  we  wore  not  bound  by  the 
terms  of  Miss  Garrett's  gift,  we  should  make  no 
that  regard. 

Let  nie  mention  what  I  consider  to  be  some  ol   the  more 
distinctive   features   of  our    Hospital   and    School, 
which  I  tli ink  can  be  coi  real  contributions  to  hos- 

pital organization   and   medical  education.     I   should   place 
among  the  first  our  demonstration  of  the  value  of  a  teaching 
tion  with  a  university.     Patients 

ire  in  such  a  hospital.     The  presem I'  students  in 

the  wards  of  a  hospital  i-  seen  to  he  an  advantage  in  studying 
,  m  accuracy  of  diagnosis  and  in  better  and  more  suc- 
cessful treatment  of  disease.     There  can  lie  no  question  that 
a  hospital  available  to  student 

from  whatever  point  of  Mew  you  look  at  it— whether  from  the 
welfare  of  patient-,  the  advancement  of  medical  knowl 
contributions  to  science.     One  of  the  most  serious  problems 
today  in  thi-  country  i-  the  establishment  of  such  relations 

■  here,  between  hospitals  and   medical   schools  which 

r.     This  wa 
a  problem  to  us. 

A-  Judge  Harlan  ha-  stated,  we  have  no  regulatioi 

When  inquiries  come  a-  to  our  own  regula- 
tions and  rules  in  order  to   Lx  similar  relatii 
medical  schools  and  other  hospitals,  we  are  somi  v 

I  Hospital  to 

t  and  to  tin'  faculty  are  almost  ideal.     Tie 
to  listen,  and  if  ill  their  pov, 
to  the  n  ■    Mi  dical  Hoard. 

Tie'  fact  that  the  Medical  School  ha-  been  an  inb  ;ral  part 
of  the  I'm  ■  : -  i         also  important.     Here  a  mem 
(acuity  is  on  thi  sam<   footing  as  a  member  of  thi  ■ 
Fundamental  medii  ire  on  a  true  univi  i 

The  wi  demonstrated  at   Ha 

tablishment  of  the  department  of  physioloj 
notable  contribution.     Here  all  the  important   fund 
anatomy,  pharmacology,  physioloj 

— are  m  charge  of  full  time  men.  and  have  fr lorn  to 

irganization  of  clinical  teaching,  we  owe  I 
extent  to  1  »r.  »  (sler.     I:-  most  dist 
is  the  admission  of  students   I 


wards  of  the  hospital.     Patient-  an-  assigned   to  students, 
who  are  thus  given  opportunit  •<■  which  pre- 

viously existed  solely  for  internes.  Our  whole  method  of 
teaching  was  to  a  large  extent  a  reaction,  which  may  have 
sweeping  against  method-  previously  exist- 
ing. In  a  way  it  has  done  away  with  didactic  n 
any  rate,  the  whole  atmosphere  of  the  place  has  been  that  of 
practical  teaching,  both  in  the  laboratories  and  in  the  wards. 
All  of  this,  however,  relates  merely  to  organization  ami  to 
providing  opportunities  for  study.  The  real  results  are  not 
there.     They  an'  to  he  sought  in  the  life  of  the  institution,  in 

the  men  connected  with  it  and  those  who  have  goi ut  of  it. 

;i  also  in  the  spirit  of  love  and  harmony  which  prevails, 
in  the  concession  of  the  right  to  each  individual  to  develop, 
and  in  the  spirit  of  re-,  arch.      We  art  pressed 

it.  like  a  family. 

I  must  pause  t"  mention  briefly  oi f  the  result-  of  the  work 

in  medical  education,  organization  and  research.     If  we  had 
not  followed  such  paths,  1  question  if  an  institution  like  the 

ate  for  Medical   Research  could  ha 
founded,     If  I  were  to  speak  of  the  work  of  those  who  have 

onnected  with  tin    Hospital,  many  name-  would  - 
themselves,  hut  thej   are  familiar  to  you  all.      It   is  really  the 

work  of  our  graduates  which  constitutes  our  -t  enduring 

monument.      Op  to  this  time,  one  hundred  and  thirteen  gradu- 

the  medical  scl I  hear  the  title  of  professor  and  many 

more  are  engaged  in  teaching. 

It  would  be  interesting  ething  about  the  growth 

of  the  Hospital  since  its  foundation,  of  the  new  departments 

var -  benefactors,-   the  pediatric 

clinics,  the   1'hipps  clinics,  the  orological   institute. 

al-o  intended  to  touch  upon  some  interesting  feature-  of  our 

levelopment,  namely  the  limitation  of  the  size  of  the 

;i   the   Medical   School,  and  especially  upon   the  plans 

for  placing  certain  department-  of  the   Hospital   upon   the 

univen  'led  full-time  basis.     I  will  simply  say  that 

Mie   about    through   an    application    made    to    the 

General  Education  Hoard  on  behalf  of  the  School  b)  i 

i  Diversity  and  the  Hospital,  and  that  we  heartily 

demonstrate 
the  value  of  what   we  con, eive  to  be  a  great   refon 
There  ig  to  be  provided  a  staff  of  th  assistants 

in   the  departments  of  medii  i  and   pediat 

give  their  entire  time  to  the  worl  ol   thi    Hos|   tal  and  the 
School,  not  .ut  off  from  privi  I 
difficulties   arising   from    it. 

Thayer   felt    they   could  on    under   H 

terms,  but  wi 
in  this 

ami  Hospital.     W  ■ 
I , 

and    -\  ' 

opportunity  «  liberal 

ity  "l  ' 
I   had 
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we  have  serious  needs,  but  the  hour  forbids.  This  afternoon 
we  have  Looked  back  on  what  we  have  accomplished.  It  should 
i  urn  our  minds  to  the  future.  In  the  pasl  we  found  much 
to  inspire  us;  we  look  confidently  to  continued  growth,  to  the 
preservation  of  ideals  already  established,  to  the  future  devel- 
opment of  the  Hospital  and  .Medical  School  and  to  the  train- 
ing of  young  men  and  women  for  careers  of  usefulness  in  the 
relief  of  human  suffering  and  in  the  promotion  of  general 
welfare. 

Dr.  Winford  Smith,  Superintendent  of  The  Johns  Hopkins 
Eospital,  spoke  as  follows: 

ADDRESS  OF  DP,.  WINFORD  SMITH. 

The  purpose  of  these  remarks  is  to  convey  to  you  some  idea 
of  the  hospital  as  it  is  at  present  and  the  possibilities  of  the 
future. 

The  Johns  Hopkins  Hospital,  when  opened  twenty-five  years 
ago,  provided  accommodations  for  some  250  patients.  The  bed 
capacity  was  soon  increased  to  362  by  the  addition  of  the 
colored  wards,  the  utilization  of  a  part  of  the  isolation  ward 
for  a  lying-in  ward,  and  the  ground  floor  of  this  unit  for  similar 
purposes,  and  an  addition  to  the  gynecological  ward.  For 
many  years,  in  fact  until  two  years  ago,  the  capacity  remained 
at  362. 

Although  this  would  not  seem  to  indicate  a  very  rapid 
growth,  nevertheless  there  has  been  a  continuous,  steady  growth 
in  activities — a  constant  broadening  of  the  field  of  work.  The 
machinery  for  caring  for  even  362  patients  is  much  more  com- 
plex, the  methods  infinitely  more  skilful,  more  time-consuming 
and  more  costly  than  was  the  case  twenty-five,  or  even  ten  years 
ago- 
Public  sentiment  regarding  hospitals  has  undergone  great 
changes.  The  hospital  is  no  longer  considered  the  place  of 
last  resort,  hut  the  place  of  first  resort  in  time  of  serious  illness. 
In  consequence,  the  demand  for  hospital  accommodation  has 
constantly  increased,  both  for  admission  to  the  wards  and  for 
treatment  in  the  out-patient  department  or  dispensary.  This 
has  made  it  necessary  to  select  patients  with  greater  care  each 
succeeding  year,  in  order  that  the  hospital,  since  it  could  not 
serve  all,  should  at  least  serve  those  whose  need  was  most  urgent 
and  who  wore  most  worthy. 

During  the  past  two  years,  both  the  scope  of  the  work  and 
the  size  of  the  plant  have  been  markedly  increased.  The 
Harriet  Lane  Home  for  Invalid  Children,  while  at  present 
operating  to  only  one-third  of  its  capacity  because  of  insuffi- 
cient funds,  provides  accommodation  for  100  children  needing 
medical  treatment.  The  Eenry  Phipps  Psychiatric  Clinic, 
complete  in  every  detail,  with  its  wards,  laboratories,  class 
rooms,  gymnasium  and  recreation  rooms,  added  88  beds.  The 
Charles  L.  Marburg  Memorial  Building,  containing  56  private 
rooms  and  a  large  and  beautiful  dining  hall  for  the  hospital 
staff,  while  increasing  the  capacity  only  15,  did  more  by  fur- 
nishing infinitely  better  accommodations  and  by  releasing 
former  Ward  B  to  be  used  as  an  annex  to  the  Nurses'  Home 
for  the  accommodation  ot  75  nurses.     The  James  Buchanan 


Brady  Urological  Institute,  soon  to  be  occupied,  adds  60  beds 
and  provides  research  laboratories  and  examination  rooms,  and 
extends  the  facilities  of  the  dispensary.  Furthermore,  it  is  the 
first  clinic  of  its  kind  in  America. 

Many  other  changes  have  taken  place,  without  which  this 
great  increase  in  activities  would  not  have  been  possible.  For 
example,  a  new  and  larger  laundry,  the  remodeling  and  re- 
equipment  of  the  kitchen,  a  new  heating  plant,  a  domestic 
building  for  women  employes,  a  fifth  floor  to  the  pathological 
building,  and  others  of  lesser  importance. 

We  find  then,  at  the  end  of  twenty-five  years,  a  hospital  of 
625  beds  as  compared  with  250  at  the  beginning.  Johns 
Hopkins,  in  his  letter  of  instructions  to  the  board  of  trustees, 
dated  in  May,  1873,  wrote  the  following: 

It  is  my  wish  that  the  plan  thus  chosen  shall  be  one  which 
will  permit  of  symmetrical  additions  to  the  buildings  which  will 
first  be  constructed,  in  order  that  you  may  ultimately  be  able  to 
receive  400  patients,  and  that  it  shall  provide  for  a  hospital  which 
in  construction  and  arrangement  shall  compare  favorably  with 
any  other  institution  of  like  character  in  this  country  or  in 
Europe. 

The  plant  which  originally  represented  an  investment  of 
$2,068,351.05,  now  represents  $4,390,218.46.  You  can  form 
no  adequate  conception  of  the  growth  from  a  consideration  of 
these  figures  alone.  You  must  understand  and  appreciate  the 
growth  in  every  direction,  the  broadening  of  the  scope,  as  well 
as  the  increase  in  the  amount  of  work,  the  improvements  in 
methods,  the  contributions  to  knowledge  by  members  of  the 
staff,  and  the  increase  in  the  number  of  doctors,  nurses  and 
employes. 

It  may  be  of  interest  to  note  that. the  hospital  family  of 
doctors,  nurses  and  employes  and  patients  numbers  some  1100, 
not  including  the  300  patients  treated  daily  in  the  dispensary. 
There  are  now  227  nurses  in  the  training  school,  60  physicians 
and  surgeons  living  in  the  hospital,  and  125  more  working  in 
the  hospital,  but  living  outside.  During  the  twenty-five  years, 
96,000  patients,  requiring  2,000,000  days  of  treatment,  have 
been  received  in  its  wards,  and  1,600,000  visits  have  been  made 
by  patients  to  the  dispensary.  The  cost  of  operation  has  been 
$6,267,330.57,  and  of  this  sum  $3,334,660.70  represents  the 
amount  spent  on  free  treatment.  This  year  6000  patients  will 
have  been  received  in  the  wards  and  25,000  in  the  dispensary, 
all  at  a  cost  of  about  $500,000.  Sixty  per  cent  of  all  patients 
admitted  are  treated  absolutely  free  of  charge. 

In  gauging  the  real  growth  and  real  worth  of  the  hospital 
vou  must  consider  not  only  its  size  and  the  number  of  patients 
it  serves,  but  also  its  influence  on  the  community,  the  value  of 
its  teachings,  the  men  whom  it  has  sent  forth  to  do  important 
work  elsewhere,  the  value  of  its  training  to  the  90  young  men 
and  women  who  go  out  each  year  to  practice  their  profession, 
the  value  of  the  15  or  20  trained  physicians  and  surgeons  and 
the  40  or  50  nurses  whom  it  sends  forth  annually.  That  more 
than  one  thousand  young  men  and  women  graduating  from  the 
medical  school  have  received  their  practical  training  in  this 
hospital,  that  350  physicians  and  surgeons  have  served  on  the 
staff  in  acquiring  additional  skill,  that  its  training  school  has 
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trained  more  than  600  nurses.  -  a  great   service  to 

suffering  humanity. 

Dr.  Billings,  in  his  address  at  the  opening  of  the  hospital, 
said:  "  Hospitals  arc  in  some  sort  the  measure  of  the  >  i\ iliza- 
t ii>ii  of  a  people,  but  a  hospital  of  this  kind  should  be  more  than 
an  index.  It  should  be  an  active  force  in  the  community  in 
which  it  has  been  placed."  Has  the  hospital  measured  up  to 
this? 

A  Baltimore  daily  paper  answered  this  question  threi 
ago  in  referring  to  the  hospital  editorially  as  follows: 

One  cannot  express  the  good  such  an  institution  as  The  Johns 
Hopkins  Hospital  does,  in  cold  figures  nr  terms  of  dollars  and  crm>. 
The  hospital  is  one  of  the  glories  of  Baltimore.  Its  growth  is  the  re- 
sult of  a  noble  devotion  of  the  men  (of  its  start  |  to 
humanity;  its  reputation  lies  not  in  the  Dumber  of  its  patients 
and  its  size,  but  in  the  observance  of  the  highest  standards  of 
medicine  in  the  treatment  of  rieh  and  poor  alike.  Tl. 
patients  wno  have  found  needed  reliel  in  its  beds,  the  million 
and  a  half  who  have  been  given  aid  iu  its  dispensary,  and  the 
fathers,  and  the  children  of  all  these,  constitute  a 

tremendous  army  oi  witnesses  to  the  value  of  that  charity. 

In  speaking  of  the  future  we  can  only  draw  a  picture  which 
will  represent  the  hospital  enlarged  sufficiently  to  meet  the 
demands  upon  it.  a  picture  which  will  portray  the  possible 
fulfillment  of  our  hopes,  born  of  our  present  n Is. 

The  i Is  are  urgent  in  many  directions.    Two  more  public 

ward-  nf  30  beds  for  the  treatment  of  white  women  in  I 
partments  of  medicine  and  surgery  are  urgentlj  needed.    Two 
ward-,  each  containing  30  beds,  are  required  for  the  reception 
of  liuth  white  and  colored  children  requiring  surgical  aid.    The 
Harriet  Lane  Home  will  take  care  of  thosi  medical 

treatment,  but  the  facilities  for  surgery  are  almost  entirely 
lacking.    Another  ward  fur  white  men  needing  medical  treat- 
ould  he  tilled  at  once. 

The  lying-in  ward  is  not  only  overcrowded  and  inadequate, 
hut  Mime  id'  the  space  used  was  never  intended  for  patients. 
The  old  ward-  should  he  completely  remodeled  ami  sufficient 
space  added  to  bring  the  capacity  up  to  50.  Whether  tin-  should 
he  continued  a-  a  separate  unit,  or  united  « ith  gy  ni 

Frauenklinik,  is  a  question  which  the  future  will  decide. 
A  ward  or  ward-  I'm-  the  specialties,  for  tin-  treatment  of  dis- 

and  throat  and  -kin.  ha-  alwa 
needed  I. ut  in mi  -u  1 1|  ■]  id  I .    That  at  least  60  beds 
fur  tin-,  i-  hi.  h  \ear  more  apparent. 

The  importance  of  tl ut-patient  department,  or  dispi 

i- t ften  ovcrloo  Fohns  Hopkins  Hospital  D 

sary  serves  daily  -nine  300  patients  in  accommoi 

-inn'  outgroM  n,  •  ren  though  it  i>  open  all  day.    A  ni  «  building 

for  this  purpose,  large  enough  to  permit  all  depart 

•  tin-  same  time,  would  harmonize  the  work,  i 
rve  more  patient-  an.!  prevent  tin    _ 
■nth  physicians  and  patients  which  now  occurs. 

The  hospital  library  ha-  been   inadequati  The 

shelves  an'  full  and  the  cellar  too.  A  new  bui 
enough  t«i  accommodate  I » >t 1 1  the  hospital  ami  mi 
lihraries  i-  something  which  we  tru-t  the  futun 

Then   there   i-  needed   a   convalescent     iranch, 


prime  importance,  and  which  1  have  left  until  the  last  that  its 
need  might  he  more  apparent :  Imt  in  the  construction  of  addi- 
tions, it  should  come  first.    Johns  Hopkins  foresaw  this  a-  long 
!  In  it  in  his  letter  tn  the  trust 

\  iranch  of  1""  beds,  suitably  located  in  fur- 

nish country  air  and  scenery  and  easily  accessible,  would  relieve 
for  some  tune  the  congestion  in  the  main  hospital,  and  at  the 
same  time  extend  the  work  wit  uefit  to  the  patients 

and  at  the  lowest  cost.  A  beginning  ha-  already  been  made  in 
this  direction.  The  Johns  Hopkins  Colored  Orphan  Asylum, 
until  recently  operated  a-  an  orphanage  entirely,  will  in  the 
future  he  utilized  nol  only  tn  benefit  tin-  inline.]  orphans,  hut 
will  provide  in  beds  for  convalescent  crippled  colored  children, 
who  will  first  he  given  surgical  aid  in  the  hospital,  and  subse- 
quently he  transferred  to  the  convalescent  ward-  at  the  orphan- 
age.   It  i-  an  important  step  and  will  undoubtedly  rei 

greater  service  tn  the  colored  race.     By  early  correctional 

treatment,  and  by  scl 1  training  during  long  convalescence, 

many  who  would  otherwise  grow  up  helpless  or  seriously  handi- 
capped, will  thus  he  made  capable  of  self-support. 

Tn  accomplish  even  a  part  of  all  this  mean-  another  addition 
to  the  nurse-'  home,  which  i-  now  full.  e\en  w  ith  former  Ward 
B  a-  an  annex.      The  ■  .■  ,,t  the  hos- 

pital and  must  he  properly  provided  for. 

When  these  additions  shall  all  have  been  made.  The  Johns 
Hopkins  Hospital  will  accommodate  900  patient-  instead  <•< 
'•'.'•"■  a-  at  present,  and  it-  total  population  will  approximate 
2000.  This  should  he  the  maximum,  fur  beyond  tin-  the  insti- 
tution would  he  unmanageable  ami  uneconomical  in  adminis- 
tration. 

Vmi  may  wonder  where  it  will  he  possible  tn  plaa 
add  it  inn-.    Ko  more  ground  is  needed.    The  foundation 
present  ward  buildings  will  earn  two  more  stories.    Tl 
outlined  above  represent  nine  more  public  wards,  and  tl 
easily  he  added  to  the  present  ward  buildings,  thus  converting 
the  present  single-ward  pavilions  into  pavil 
each.    Tin-  arrangement  would  permit  of  ition  of 

.  which  would  much  facilitate  tin-  wo 
iin  rease  the  efficiency  oi  the  plant. 

The  new   library  building  should  he  located  i 
■  ide :  ami  the  new  building  for  the  dispel 
ies  in  height,  should  extend  from  I 
;  i..  \\  ..It.    Street,  and  shoul 
properly  arranged,  tn  permit  the  operatioi 
at  the  -ame  ti 1..  >r  routine  > 

night,  in  order  thai  I  the  hospital 

-  It-  might  I*   .i  nidi  A.    Tl  is  building  should  al 

v  ide  what   has 

ind  modern  i 

Does 
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even  now.  A  hospital  must  grow  to  meet  the  demands  of  the 
community  if  it  is  to  attain  to  its  greatest  usefulness.  Of  the 
changes  in  organization,  in  character  of  service,  in  scope  of 
work,  which  will  undoubtedly  occur,  I  need  say  little.  That 
the  same  high  standards  will  be  maintained,  that  the  same  en- 
thusiasm, the  same  harmonious  atmosphere  will  prevail,  that 
continuous  improvement  in  methods  and  technique  will  con- 
tinue as  m  the  past,  may  be  taken  for  granted.  Indeed,  with 
the  new  system  of  full-time  service  in  operation,  conditions 
should  lie  even  more  Eavorable;  otherwise  the  changes  will  not 
have  been  justified. 

In  closing  may  I  remind  you  of  one  thing?  Greal  was  the 
generosity  of  Johns  Hopkins,  when  he  conceived  and  provided 
for  the  institution  which  bears  bis  name:  wisely  did  he  select 
his  trustees,  who  with  remarkable  foresight  and  breadth  of 
vision  have  executed  bis  trust  from  the  first  hoard  down  to  the 
present.  But  if.  through  the  years.  The  Johns  Hopkins  Hos- 
pital has  enjoyed  an  enviable  reputation,  if  it>  success  ha-  been 
above  the  ordinary,  if  it  has  stood  out  prominently  as  an  exam- 
ple of  excellence — this  has  been  due  not  alone  to  the  wisdom 
and  generosity  of  it-  founder  and  other  benefactor-,  or  to  the 
successive  boards  of  trustees,  or  to  the  millions  invested  in  the 
plant,  but  to  the  men  and  women  who  were  selected  to  inaugu- 
rate and  carry  on  the  great  work — Doctors  Welch,  Osier.  Hal- 
sted,  Kelly.  Hurd.  Miss  Hampton,  Miss  Bonner  and  Hiss 
Nutting.  To  these  few  who  organized  the  work,  created  stand- 
ards and  ideals,  and  to  those  others,  their  associates  and  assist- 
ants,  who  were  trained  by  them  and  who  have  continued  their 
work  here,  or  have  carried  those  ideal-;  elsewhere — to  these  in 
no  small  measure  belongs  the  credit  of  whatsoever  of  unusual 
merit  has  been  the  product  of  the  pa-t  twenty-five  years. 

For  tin-  future,  we  -till  have  Doctors  Welch,  Ealsted,  Hurd 
and  Kelly:  and  a.-  to  the  others,  if  enthusiasm,  a  strong  faith 
and  devoted  service  are  to  count,  then  the  future  is  safe  ! 

riJESKXTATloX   ()F  TABLETS,  POET1JA1T  AXh 

MEDALLION  AT  THE  HOSPITAL 

OCTOBEE  i. 

Dr.  Hurd   first  presented  a  tablet  which  hail  I n  plaeed   in 

the  mi  unda  in  memory  of  deceased  residenl  and  assistant  resi- 
dent officials  of  the  hospital,  with  the  following  words: 

l,'i  \i  irks  of  Dr.  Ilinn. 
The  problems  of  life  and  death  are  ever  present  with  physi- 
cians. All  human  beings  come  into  tin-  world  without  their 
own  volition  and  till  a  definite  and  unchangeable  place  in  the 
order  and  economy  of  nature.  They  play  a  brief  role  in  the 
life  of  communities  where  they  are  placed  :  ami  however  we  may 
strive  a-  physicians  to  arrest  the  hand  of  death,  they  pa--  From 
our  sight  and  are  no  more.  It  is  never  a  matter  of  lasting  grief 
when  men  ami  women  enfeebled  by  age  or  burdened  with  Near- 
die,  after  the  companions  of  their  youth  and  maturer  years 
have  departed,  at  the  period  when  life  brings  little  pleasure 
by  reason  of  their  weakness,  sorrow,  friendlessness  or  isolation. 
We  can  hut  feel  that  they  are  mercifully  relieved  of  the  burden 
of  a  life  which  they  no  longer  enjoy  and  lor  which  1 1 u-\  are  not 
fitted,  and  we  do  not  repine. 


When,  however,  eager  young  men,  full  of  the  joy  of  living, 
adequately  prepared  for  their  life  work,  tilled  with  enthusiasm 
for  study  and  anxious  to  relieve  suffering  and  to  better  the 
conditions  of  mankind,  are  taken  from  us.  we  deeply  and  per- 
manently mourn  their  loss  and  how  without  resignation  to  a 
decree  which  we  cannot  explain.  We  can  only  hope  that  some- 
where, somehow  and  at  some  time  the  broken  threads  of  their 
promising  young  lives,  so  ruthlessly  snapped,  may  again  be 
joined  together  and  woven  into  the  enduring  fabric  of  a  higher 
form  of  existence  which  shall  have  no  end. 
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I  have  been  asked  to  say  a  word  at  the  presentation  of  this 
tablel  to  commemorate  the  names  of  twenty-one  young  men 
who  served  the  hospital  as  resident  medical  officers  during  the 
past  quarter-century  and  who  have  passed  from  earth.  1  knew 
all  of  them  and  had  watched  their  careers  and  the  unfolding 
of  their  powers  with  the  keenest  satisfaction,  and  rejoiced  in 
their  rich  promise  of  future  usefulness.  They  were  our  close 
friends  and  companions  and  we  all  felt  warm  affection  for  them. 
We  dci  not  need  this  tablet  to  keep  their  memories  green  in  our 
heart-,  hut  we  have  gained  permission  to  place  a  permanent 
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PLATE   XIV. 


SIR  WILLIAM   OSLER. 

From  Sargent's  portrait  presented  by  Lady  Osier  on  the  Twenty-fifth  Anniversary  of  the  Bospita 
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record  here  to  be  read  by  those  who  did  doI  know  them.  This 
modest  tablet  is  the  tribute  of  their  old  friends  and  associates 
here.    There  used  to  be  a  similar  tablet  in  oi  lecture 

halls  of  the  old  College  of  Physicians  and  Surgeons 
York,  erected  to  the  memory  of  tho  ''   men, 

.1  score  in  number,  who  gave  their  lives  for  their  profes- 
dle  serving  in  the  public  hospitals  of  the  city,  which 
bore  tin-  heading:    "  EJaec  Mea  Ornamenta  Sunt."    We,  too, 
would  claim  these  names  as  our  jewels! 

Death  has  indeed  been  busy  during  the  past  quarter-century 
in  connection  with  the  hospital  and  university.  Not  a  single 
member  of  the  boards  of  trustees  of  either  foundation  whom  I 

nty-five  years  ago  survives ;  President  Gilman. 
sors  Newconib,  Rowland,  Adams,  Elliott,  Martin,  Broo 
liams,  have  passed   away,  and   many   warm    friends  of  the 
8 1  and  univet  -  city  and  state  a 

as.      \ml  yet  the  duties  I  responsibilities  which  fell  from 

their  failing  hands  have  been  taken  up  03  others,  and  tl 
pital  and   university  are  moving,  active   forces   in   the  com- 
munity as  never  before. 

In  the  name-  of  the  associates  and  friends  of  I 
members  of  the  resident  staff  I  desire  to  presen!  this  I 
The  Johns  Hopkins  Hospital. 

Responsj   r.i   I  Ir.  Sat  i  mi. 

In  accepting  this  memorial  table!  ■  the  trustees 

of  The  Johns  I  lopkins  Hospital,  [wis 

tn  you  and  all  others  who  have  made  this  gift  possible.  H  is  a 
memorial  which  we  shall  always  cherish. 

Remarks  b>  William  S.  Thayer  on  rin   Oct  ision  of  rm 
I'm  -in  i  v  i  ion  OF   ill  i :  ti:  \iu\    PoRTRA] 
Sir  Wm.  <  Isli  r  by  S  irgj  \t. 

The  precious  gifl  it  is  my  pri\  ilege  now  n>  offer  to  I 
pital  i-  but  another  reminder  of  him  who.  though  a 

person,  has  I n  «  ith  us  and  in  us  and  around  us  in  spi 

the  Ix  .  this  gathering. 

What  have  been  his  contributions  to  medical  science,  what 
his  inspiration  and  efforts  and  example  hav<  is  insti- 

tution, are  so  familiar  t"  us  all  that  it  would  be  impudent  to 
mt'iii  ion  them.    Would  I ;  ords  the  influ- 

ai  the  man  has  had  upon  our  lives!  How  much  of  thai 
which  is  best  in  us  is  due  to  him  and  to  his  example!  In  all 
the  fifteen  years  of  my  close  and  constant  association  \\  ith  him 
I  never  knew  him  t<>  do  a  hasty  or  an  inconsiderat 

never  heard  him  speak  ai kind  word  of  any  man. 

many  ran  one  say  this?    He  is  like  Maeterlinck's  true 
whose  presence  discord  and  strife  and  misunderstand 
impossible.     In  losing  him  we  felt  that  we  had  lost  ■ 
friend  and  adviser,  but  he  left  us  a  legacy  of  toleran  i 
bearance  and  charity  that  is  among  the  riches!  of 
sions.    This  whole  institution  is  replete  with  menu 
man  ;  and  no  statue,  no  tablet,  no  portrait  can  br    e 
vividly  to  our  mind-.    But  there  will  be  other-  who 
to  whom  our  j r  words  will  convey  bu!  a  fain!  p 


which  i-  a  pan  oi  us.     And  so  In-  old  disciples  welcome  with 
every  new  una-'-  winch  may  help  better  to 
ii\  for  posterity  the  presence  of  our  dear  chief. 

The  value  of  this  uew  possession  i-  greatly  enhanced  in  that 
n  come-  to  ii-  through  the  thoughtful  generosity  of  her  who 
shares  with  him  our  lasting  love  and  affection.  Lad)  Osier 
of  her  own  initiative  has  induced  Mr.  Sargen!  to  make  this 
replica  of  the  portrait  drawn  l>\  him  for  the  College  of  Physi- 
cians in  Philadelphia, 'and  has  seu!  it  to  us  to-day.  And  so 
after  all  he  i-  w  it  Ii  u- !  We  shall  gain  new  inspiration  from  his 
countei  I  ai!  patiently  in  the  hope  that, 

four  years  hence,  when  the  heavy  cloud-  of  the  hour  shall  have 
replied  away,  we  mat  give  him  that  welcome  which  our  hearts 
hold  for  him  to-day. 

h'l  -T"\  -i   i.',   Dr.  Smith. 

It  i-  needless  for  me  to  say  thai  we  cat  e  too  y 

n  minders  of  "  our  "  Dr.  Osier,  whom  we  all  love. 

On  behalf  of  all  connected  with  The  Johns  Hopkins  Hos- 
pital,  I  wish  to  express  our  gratitude  to  Lad)  Osier  Ei 

senting  the  hospital  with  this  valuable  and  eh portrait. 

We  shall  cherish  it  a e  of  our  choices!  possessions. 


:olt  . 


Remarks  of  Bi  'xt  hard  Randall  in  <  oxxk<  i  ion  with   v 

T  VBLl   I      ro    COMMl  MOR  Ml      I  III     Si  |.\  |<  I  -    or 

D.  '  .  Gilm  vn. 
of  M  r.  Gilman  to  this  -  superfluou        \ 

the  Hi-t  president  of  1  ity,  hie  name 

To  his  place  asoi 

for  a   full  generate  .  sagt us  and   helpful,  the 

men.  women   and   children   of    I'.altm 

work  here,  In  'Minder. 

■ 
I  well  remember  his  n  n  con- 

I  that  to  lie  allowed  tin 

••  to  duvet  the  -tart  ol  this  institul 

i 
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Mr.  Superintendent:  For  the  sake  of  the  members  of  the 
house  -lair,  present  and  to  come,  and  the  thousands  who  will 
receive  help  within  our  walls,  the  trustees  of  the  Johns  Hop- 
kins Hospital,  in  grateful  memory  of  Daniel  Coit  Gilman, 

place  this  tablet. 

Response  by  Dr.  Smith. 
Many  of  us  had  the  good  fortune  to  know  Mr.  Oilman.  Most 
of  those  at  present  connected  with  the  hospital  did  not,  but  all 
who  are,  or  have  been  associated  with  this  hospital  know  of  his 
service  in  organizing  and  directing  the  beginnings  of  this 
institution.  All  who  love  the  hospital,  honor  Mr.  Gilman's 
memory  and  rejoice  in  having  before  us  a  permanent  reminder 
of  his  sen  ice. 

Rem  irks  of  L.  F.  Barker  and  W.  S.  Thayer  on  the  Dedi- 
cation* of  the  Medallion*  to  the  Memory  of 
Dk.  John   Eewetson. 

dr.  barker. 

To  my  colleague  Dr.  Thayer  and  myself  has  been  assigned 
the  honor  and  the  pleasant  privilege  of  saying  something  about 
our  friend  and  former  co-worker,  the  late  Dr.  John  Hewetson; 
it  is  to  commemorate  his  life,  his  work  and  his  personality 
that  the  beautiful  medallion,  made  by  Mr.  Brenner,  and  sub- 
scribed to  by  a  group  of  those  who  loved  him,  is  to-day  to  be 
dedicated. 

Of  the  group  of  medical  men  concerned  in  the  actual  work 
of  The  Johns  Hopkins  Hospital  during  its  earlier  years,  all  the 
senior  members,  with  the  exception  of  the  great  Billings,  are. 
we  arc  most  thankful  to  say.  living  and  actively  engaged;  but 
from  among  the  junior  members,  as  the  tablet  which  Dr.  Hurd 
has  presented  indicates,  death  has  already  made  all  too  large 
a  levy.  We  miss  all  the  men  who  are  pone,  and  we  mourn  their 
loss  to  medicine  and  to  society. 

To  many  of  us,  Dr.  Hewetson's  lingering  and  incapacitating 
illness  seemed  unusually  distressing  ami  tragical.  As  I  re- 
member him  in  the  early  "  nineties.""  he  seemed  full  of  promise 
for  a  successful,  a  useful,  and  a  happy  career.  Well  stalled  in 
Montreal,  be  came  to  Baltimore  in  1890,  and  along  with 
Lafleur,  Thayer.  Toulmin,  Simon.  Frank  Smith  and  Hoeh, 
found  himself  a  member  of  that  small  group  of  men  who. 
working  under  the  inspiration  of  a  greal  chief,  William  Osier, 
set  the  precedents  which  have  made  the  medical  department 
of  this  hospital  a  unique  place  in  which  to  work.  He  was 
moderate,  capable,  industrious,  modest,  and  loyal — qualities 
most  desirable  for  the  position  which  be  had  to  fill. 

At  first  he  devoted  himself  conscientiously  and  entirely  to 
the  performance  of  the  routine  duties  of  the  ward  service,  but 
as  soon  as  the  grooves  of  these  had  become  well  oiled,  he 
turned  to  special  studies — an  analysis  of  the  typhoid  statistics 
of  the  hospital  with  Dr.  Osier,  and  a  study  of  the  malarial 
lexers  of  Baltimore  with  Dr.  Thayer,  lie  followed  with  profit 
the  courses  in  pathology  and  bacteriology  given  by  Drs.  Welch 
and  Councilman,  and  in  1894,  taking  the  advice  of  Or.  Osier 
and  Dr.  Mall,  he  went  to  Germany,  where,  in  the  Anatomical 
Institute  in  Leipsic,  he  took  up  the  stud",  of  the  liner  structure 
of  the  nervous  system,  making  excellent  serial  preparations 


which,  after  his  death,  afforded  the  material  for  fruitful  re- 
search by  workers  in  Mall's  laboratory. 

But  it  was  not  Hewetson's  medical  work,  good  as  it  was, 
that  singled  him  out  as  an  unusual  example  among  young  men. 
That  work  was  interrupted  at  too  early  a  stage  to  permit  us 
safely  to  prophesy  how  distinguishing  it  might  have  become. 
Bather  than  his  work,  it  was  the  general  conduct  of  his  life,  his 
forceful,  and  at  the  same  time  lovable  personality,  which 
distinctively  marked  him. 

Behavior,  as  Bacon  aptly  described  it.  is  the  "  garment  of 
the  mind";  it  is  the  silent  and  subtle  language  by  which  the 
activity,  the  experience,  and   the  purposes  of  the  spirit  are 


^T« 

I 1    ■    m         ,r 


revealed  to  those  who  can  read  it:  it  tells  us  what  a  man  is,  no 
matter  what  he  purports  to  be. 

When  you  met  Hewetson,  and  tried  to  take  his  measure,  you 
soon  saw  why  everybody  loved  him:  you  began  to  do  so  your- 
self. His  frank,  open  countenance,  bis  cheerful  good  nature, 
his  gentle  courtesy,  his  self-security  associated  with  obvious 
modesty,  the  evidences  of  integrity  and  of  sincerity  that  radi- 
ated from  him.  and  bis  assumption  of  well-meaning  and  of 
generous  intention  on  your  part,  were  excellences  that  could 
not  fail  to  attract  and  to  endear.  There  was  magic  in  his  eye  : 
if  beamed  kindness;  and  there  was  no  mud  at  the  bottom  of  it. 
One  felt  that  in  Hewetson"-  presence  and  surroundings,  high 
standards  of  conduct  must  be  maintained.  He  was  the  kind 
of  man  whose  approval  you  valued,  and  whose  censure  you 
would  do  your  utmost  to  avoid. 
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In  this  beautiful  work  of  art,  now  dedicated  to  I>r.  Hewet- 
boii's  memory,  the  sculptor  has,  I  think,  depicted 
qualities  to  which  I  have  referred.    It  must  surel]  b 
to  all  of  as  at  Johns  Hopkins,  where  scholarship  is  so  highly 
d,  to  have,  also,  personality  and  behavior  of  the  nobler 
sort  extolled  and  commemorated.     In  days  like  these, 
there  are  convulsive  happenings  in  the  world,  when  mrn  are 
breaking  faith  with  men.  when  the  weak  and  the 
are  being  down-trodden,  when  not  only  the  living  nun  of  many 
nation-,  hut  also  the  great  works  of  man  which  have  endured 
for  centuries — pictures,  hooks,  cathedrals  and  univers 
are  being  ruthlessly  sacrificed,  there  is  danger  of  our  losing 
confidence   in   human   nature;  one  begins   to   wonder   if.    in 
reality,  our  much-vaunted  civilization  is  to  founder  on  the 
hatred,  arrogance,  and  mutual  distrust.     Bui  we  can 
sonablv  sure  thai  it  will  no!  be  so.     Peace  and  freedom 
will  eventually  emerge.    The  spirit  of  which  Dr.  Hewetson  was 
an  exemplar  will,  we  cannot  bul  believe,  ultimately  triumph; 
and  love,  humility,  and  faith  will  regain  their  ascendancy  in 
a  purer,  better  world. 

At  this  hospital   we  shall  always  cherish   Dr.    ll>  - 
memory,  and  do  all  we  can  to  foster  the  ideals  of  character 
and  conduct  for  which  he  stood.    That  this  bronze  plaque,  so 
full  of  artistic  feeling  and  so  sensitively  executed,  mi 
tribute  toward  this  end.  those  who  present  it.  ean  estly  hope. 

DR.  THAYER. 

There  is  little  that  one  can  say  alter  tin1  charming  words 
ol  Dr.  Barker. 

I  remember  well  Dr.  Eewetson's  entranci   into  the  hospital 

family,    [lather  spare,  not  verj  mil  bul  looking  talli  i 
of  his  unusually  erect  carriage  and  a  fashion  thai 
time  to  time  of  squaring  his  shoulders  and  throw  ing  oul  his 
chest — he  wa- a  in' -  B  i-cut  features, 

the  face,  rather  sharp  with  a   p  straight  nose  and  a 

very  sensitive  upper  lip — there  was  a  charm  aboul   tl 
which  1  have  rarely  -.  en  equalled.    1 1  is  eyes,  which  I  >r.  Barker 
has  just  mentioned  and  to  which  Dr.  Osier  referred  yesterday, 
were  wonderfi!  ooked  directly  at  you  and  into 

which  you  looked  awaj    hack   into  sparkling  and   m> 
depths.    Fascinating  eyes,  with  a  gleam  and  a  lighl  in  them 
thai  none  of  as  who  knew  him  can  possib 

lie  worked  hard  and  faithfully  in  t!  and  it  was  my 

happy  l"t  to  he  thrown  with  him  constantly.     We  undertook 

i  an  analysis  of  the  ,  ases  of  malaria  which  had  oi 
up  to  1892,  a  study  which  we  continued  until   IE 

•  ie  evenings  which  we  speni  aboul  mj  di 
over  tl  •  writing  out  the  summaries  on  long  Bheebi 

r,  and  now  and  then  dropping  our  work  b 
the  hall  to  chat  with  Barker. 

It  was  in  1891  that  Hewetson  came  to  Baltimore.     In  the 
Bpring  of  1894  he  «ent  to  Europe  to  stud}  al  Leipsic, 
the  summer  he  was  called  hack  again  by  some  one  of  th 
family  misfortunes  which  one  after  another  followed  him.    In 
the  fall,  how.  •  u rued  again,  this  time  with 


Smith  and  me  as panions.    What  a  happj  trip  that  was  on 

the  slow  old  Bteamer  to  London!  Soon  after  we  started,  our 
party  of  three  received  a  charming  addition  in  Mi-  Julia 
Arthur,  the  distinguished  actress.  From  morning  till  night 
"  sat  upon  deck  listening  to  Smith's  extraordinary 
and  songs.  1  have  often  wondered  if  be  could  do  it 
again.  Hewetson  was  the  life  of  the  party  as  he  was  o 
c  ompany. 

Thai  winter,  alas,  I  iken  ill  at   Leipsic.  and  there 

Barker  found  him  and  carried  him  away  to  a  restful  spot  in  the 
lins  where  hi'  speni  many  months.  In  the  following 
summer  I  visited  him  in  his  lovely  resting-place  above 
eux  in  Switzerland.  He  looked  and  seemed  so  well  at 
that  time  that  we  were  all  hopeful  that  the  malady  had  been 
arrested. 

In   L896,  after  a  trip  as  ship's  Australia,  he 

joined  his  family  in   Rivi  I       fornia.     Bul  amid  lovelj 

surroundings  care-  and  sorrow-  followed  him.  the  illni 
death  of  his  father  and  sister  and  constanl  anxiety  about  his 
brother. 

He  was  never  able  to  return  to  work,  and  gradually  and 
slowly,  he  -rev.  weaker.  Ion  throughoul  it  all  he  was  nevei 
disheartened.  There  was  never  a  note  of  discouragemeni  in 
irrespondence.  And  how  charming  were  his  I 
I  write  as  could  Hewt  tson.  I  fancy  thai 
and  Smith  have  kept  their  letters.  I  know  that  I  have  mine, 
ami  I   read  them  all  hut  a  day  or  t  w  ■ 

In  loo:,  a  -uai  joy  came  into  his  life  in  his  marriage  to 
Mi--  Susan  Bacon.  Nothing  could  have  been  more  nearly 
perfect  than  hie  life  during  the  few  years  which  followed.  The 
on  of  his  wife  brought  to  him  the  peace  and  the  happi- 
ness which  he  -o  richly  deserved,  and  In-  letters  during  this 
period  were  a  delight.    But,  ahu  it  happiness  was  bul 

day,  for  in   L909  In-  wife,  who  had  been  delicate  for 
several   year-.   di<  d.     Tins   cro  ne    Hewetson 

d  with  the  same  calm  !  resignation  with 

which  he  had  accepted  all  hi-  other  ill-.      I'.ut   it  was  the  end. 

lie  lingered  bul  a  year  Ion-,  r  despite  1"\  ing  and  devoted  care, 
and  died  in  the  fall  of  1910. 

ugh  it  all.  a-  I  have  -aid.  he  was  extraordinaril] 
ami  courageous.     The  charm  that  we  who  knew  him  well  had 
always  felt,  radiated  out  upon  all  with  whom  he  came  in  con- 

\-  we  look  •  us  who  were  with  him  in  the 

old  day-,  we  all  feel  that  he  wa-  the  fines!  ami  biggest  and  best 

I   the  earh    group  ol    n  i 
tainly  was  the  best-beloved. 

I ;  i  -  ib.  Smith. 

In  li 

ad  one  thought,  that    I  I 
that   lif< 

-tall'  had  tl 
of   hen  :    with    him  it    thi- 
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upon  all  who  are  to  live  and  work  together  under  its  benign 
influence.  I  am  Mire  that  all  will-  profit  by  remembering  the 
example  and  high  standards  which  he  set  for  us  during  his 
life  here. 

On  behalf  of  the  trustees  of  The  Johns  Hopkins  Hospital,  I 
beg  to  express  our  grateful  appreciation  to  those  who  have 


presented  the  hospital  with  this  beautiful  medallion  in  memory 
of  Dr.  Hewetson. 

Note. — The  papers  in  detail  which  were  presented  at  the  sec- 
tional meetings  in  the  various  departments  of  the  Hospital,  in- 
cluding the  Training  School  tor  Nurses,  will  be  published  early 
in  the  coming  year  in  a  special  number  of  the  Bulletin. 
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